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APPENDIX A
PREVIOUS REMEDIAL RESPONSE ACTIVITIES

The following is a listing of the response actions to the ground water pollution
problem at Montgomery Township Housing Development and Rocky Hill Municipal
Wellfield. The list includes physical remedial actions and well, septic, and soil

sampling.
Remedial Response Activities
Within Montgomery Township Housing Development
Date Event

11/19/79 Well samples from two homesites in the development were
collected by NIDEP and analyzed for volatile organics
(NJDOH, 12/7/79%e).

12/4/79 Well samples from 21 residents were collected and analyzed
for trichloroethylene (TCE) and |I,l,l-trichloroethane by
Princeton Testing Laboratory (Dennison, 12/10/79).

12/19/79 Well samples from 36 residences were collected and analyzed
for TCE by Princeton Testing Laboratory (Dennison, 12/28/79).

1/28/80 Princeton Testing Laboratory reported on TCE analysis of
41 well samples from residences (Dennison, 1/28/80d).

2/11/80 NJDEP analyzed 11 private well samples for chlorinated
hydrocarbons (NJDOH, 2/19/80d).
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T0O0 HIW

SPOT



Remedial Response Activities

Within Montgomery Township Housing Development (Continued)

Date

3/14/80

5/12/80

11/18/80

1/2/81

2/10/81

3/16/81

7/14, 7/20,
8/4/81

9/25/81

10/15/81

RB87-133-A

Event

Princeton Testing Laboratory reported on TCE content of
21 housing development well samples (Dennison, 3/18/80).

TCE analysis on one resident's private well was done by
Princeton Testing Laboratory (Dennison, 5/12/80).

Princeton Testing Laboratory reported on TCE content of
26 wells (Dennison 11/18/80).

NIDEP septic tank samples taken from five homes (Searfoss,
7/22/83).

NJIDEP conducted volatile organic compound (VOC) scan of six
private well samples (NJDOH, 2/23/81e).

Installation of Elizabethtown Water Company lines (Searfoss,
7/22/83).

NJIDEP conducted VOC scan of six private well samples;
nutrient, total dissolved solids (TDS), chloride analysis done on

one (NJDOH, 8/5/81a, 9/17/81).

Princeton Testing Laboratory performed TCE analysis of one
private well sample (Scaaf, 9/30/81).

Princeton Testing Lab performed TCE analysis of 34 private
well samples (Schaaf, 10/11/81).
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Remedial Response Activities

Within Montgomery Township Housing Development (Continued)

Date

3/16, 3/18,
5/25/82

6/14/82

5/2/83

7/7/83

7/17/85

11/7, 11/8,

12/3/85

1/86

5/28/86-
10/8/86

RB87-133-A

Event

NJIDEP conducted VOC scan and polychlorinated biphenyl
(PCB) analysis of six potable wells in development (NJDOH,
6/16/82).

TCE analysis was performed on 15 private well samples; VOC
analysis of 9 private well samples (Schaaf, 6/14/83).

Princeton Testing Lab VOC analysis of two well samples
(Searfoss, 7/22/83).

Somerset Clinical VOC analysis of one well sample (Searfoss,
7/22/83).

WCC enters into contract with NJDEP to conduct remedial
investigation at MTHD.

WCC conducted electrical resistivity sounding and profiling
survey of MTHD.

NJIDEP Division of Water Resources placed a restriction on
future well drilling for water supply wells in MTHD.

WCC performed inspection of drilling, installation, and -
development of 26 monitoring wells.
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LP0O1



Remedial Response Activities

Within Montgomery Township Housing Development (Continued)

Date

6/5/86-
6/6/86

11/18/86-
12/4/86

11/3, 12/1,
12/2/86

4/22/87

4/22/87

4/22, 5/27/87

6/1/86-

6/16/87

6/13/87-
6/16/87

RB87-133-A

Event

Well samples from 35 residents were collected by WCC and
analyzed for VOC.

Well samples from 20 monitoring wells were collected by WCC
and analyzed for priority pollutants plus 40.

WCC conducted field permeability tests on 14 monitoring
wells.

Second round well samples from 6 residences collected by
WCC an analyzed for VOC.

Surface water and stream sediment from 5'locations in Rocky
Hill vicinity were collected by WCC and analyzed for priority
pollutants plus 40 and VOC, respectively.

WCC conducted ambient air quality survey of MTHD site.
Inspection of 33 soil borings were performed and soil samples
were collected by WCC and analyzed for VOC. In addition,

11 soil samples were analyzed for priority pollutants plus 40.

WCC performed inspection of drilling, installation, and
development of 3 additional monitoring wells.
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Remedial Response Activities

Within Montgomery Township Housing Development (Continued)

Date

6/23/87

6/23/87-
7/14/87

RB87-133-A

Event

Septic tank samples from 7 industries and residences were

collected by WCC and analyzed for VOC.

Second round monitoring well samples from 29 monitoring
wells were collected by WCC and analyzed for VOC.
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Date

9/78-5/79

11/9/78

11/5/79-
11/9/79

11/14/79

12/8/79-

12/18/80

1/11/80-

1/20/80

1/14/80

1/15/80

1/17/80

RB&7-133-A

Remedial Response Activities
Within Rocky Hill Municipal Wellfield

Event

Rutgers University took samples of Rocky Hill Municipal well
water (Rocky Hill Water Department, 1979).

Rocky Hill Municipal well water samples were taken by the
NJIDEP (NJDEP, 1980).

Potable water well samples were taken from residential and
industrial wells in the Rocky Hill vicinity (Rocky Hill Water
Department, 1980).

Rocky Hill Municipal Well Number 2 shut down (Post, 1979).
Quality Control Laboratory Division took samples of the
Rocky Hill Municipal Water Supply (Quality Control

Laboratory Division, 1980).

Water samples were taken from Rocky Hill Municipal Well #2
(Rocky Hill Water Department, 1980).

Wa_ter samples were colleéted along Van Horn Brook (NJDEP,
1980).

Water samples were taken in the Rocky Hill Borough Area
(Rocky Hill Water Department, 1980).

A water sample was taken from the Rocky Hill Cemetery Well
(NJDEP, 1980).
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Date

3/17/80-

3/19/80

5/14/80

1/81 (Circa)

2/20/81-
12/11/81

7/5/81

11/24/81-

2/16/83

1/25/82

2/23/82

3/17/82

RB87-133-A

Remedial Response Activities

Within Rocky Hill Municipal Wellfield (Continued)

Event

Water level readings were taken at nine industrial and
residential wells in the Rocky Hill Area (NJDEP, 1980).

Water samples were collected along Van Horn Brook (NJDEP,
1980).

Samples were taken from Borough residential water supplies
(NJDEP, 1981).

International Hydronics Corporation took samples of the
Rocky Hill Municipal Well water (International Hydronics
Corporation, 1981).

The Rocky Hill Water Department reopened Municipal Well
Number 2 (The Princeton Packet, 1981).

Accutest Laboratories took water samples from the Rocky
Hill well system. (Accutest Laboratories, 1983).

The Borough of Rocky Hill closed Well Number 2 after it
switched back to the Elizabethtown Water Supply (Geoghan,
1982).

Well Number 2 was returned to service for residential use.

Rocky Hill Municipal Wellwater samples were taken by NJDEP
(NJDEP, 1932).
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Remedial Response Activities
Within Rocky Hill Municipal Wellfield (Continued)

Date Event
1/6/83- Random potable water well samples were taken in the Rocky
1/1/83 Hill Borough Area (NJ Division of Water Resources, 1983).
7/27/83 Air-stripping pilot testing was conducted on Well Number 2
(Merk, 1983).
7/17/85 WCC enters into contract with NJDEP to conduct remedial
investigation at RHMW.,
12/13/86 WCC performed short duration pumping test at Rocky Hill
' municipal well. ‘
| 4/22, WCC conducted ambient air quality survey of RHMW vicinity.
~ 5/27/87
~
;
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Date

2/11/80

2/21/80

2/10/81

5/5/81

7/14/81

7/14/81

3/17/82

4/12/82

3/30/83

5/17/83

RB87-133-A

Remedial Response Activities

At Suspected Sources - Polycell Corp.

Event

NJIDEP sampled Polycell septic tank; VOC scan (NJDOH,
2/21/80).

NJIDEP sampled Polycell well; VOC scan (NJDOH, 3/18/80).
NIDEP sampled Polycell well; VOC scan (NJDOH, 2/23/81a).
NJIDEP sampled three pipelines; VOC scan (NJDOH, 6/10/81).

NIDEP sampled Polycell well; VOC scan, TDS (NJDOH,
8/5/81b).

NIDEP sampled Polycell #4 tank; VOC scan (NJDOH, 8/5/81b).
NJIDEP sampled Polycell well; VOC scan (NJDOH, 4/6/82d).

NIDEP took shallow well and deep well samples, performed a
VOC scan, and analyzed for TDS, chloride, sulfate, specific
conductance, hexavalent chromium; additional shallow well
sample for heavy metal analysis (NJDOH, 6/1/82b).

NIDEP took a shallow well sample and performed a VOC scan;
and took a deep well sample and analyzed for PCB and also
conducted a VOC scan (NJDOH, 4/19/83c).

NJIDEP sampled Polycell bedrock well; PCB analysis (NJDOH
6/3/83b).
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Date
10/28/83
5/27/87
6/8/87-
6/15/87
g
!
i
RB87-133-A
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Remedial Response Activities
At Suspected Sources - Polycell Corp. (Continued)

Event

NIDEP sampled soil to be analyzed for PCB (Cunningham,
12/23/83).

WCC conducted ambient air quality survey.

WCC inspected 6 soil borings and collected 11 soil samples;
priority pollutants plus 40 or VOC analysis.
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Date

2/11/80
2/21/80
#/17}80
2/10/81
2/13/81
7/14/81

3/17/82

3/18/82

4/12/82

RB87-133-A

Remedial Response Activities
At Suspected Sources - 1377 Route 206 (PCR)

Event

NIDEP sampled 1377 Route 206 (PCR) septic, VOC scan
(NJDOH, 2/19/80b).

NIDEP sampled 1377 Route 206 (PCR) well, VOC scan
(NJDOH, 3/18/80).

NJIDEP sampled 1377 Route 206 (PCR) septic; VOC scan
(NJDOH, 5/27/80).

NJIDEP sampled 1377 Route 206 (PCR)-1 and (PCR)-2 wells;
VOC scan (NJDOH, 2/23/81c).

NJIDEP took soil sample at pipe end; VOC scan (NJDOH,
1/26/82).

NJIDEP sampled 1377 Route 206 (PRC)-2 well; VOC scan, TDS,
iron (NJDOH, 8/5/81c).

NJIDEP sampled well water; VOC scan. Sample of black soil
material; VOC scan. Sample of monitoring well near Village
Shopper (NJDOH, 4/6/82, 5/5/82).

NIDEP sampled well water (top); PCB analysis, VOC scan
(NJDOH, 5/5/82b).

NIDEP sampled 1377 Route 206 (PCR) well; VOC scan, TDS,
chloride, sulfate, specific  conductance, hexavalent
chromium. Also sampled monitoring well at Village Shopper;
VOC scan (NJDOH, 6/1/82a).

A-12
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Date

12/6/82

3/30/83

3/31/83

5/17/83

8/29/83

10/28/83

9/16/86-
9/30/86

11/21/86

RB87-133-A

Remedial Response Activities

At Suspected Sources - 1377 Route 206 (PCR) (Continued)

Event

NIDEP took soil samples at holes #1, 2A, 2B, 3; VOC scan,
PCB analysis (NJDOH, 1/7/83).

NIDEP sampled Village Shopper monitoring well; VOC scan.
1377 Route 206 (PCR) shallow well sample; PCB analysis
(NJDOH, 4/19/83a).

NJDEP sampled 1377 Route 206 (PCR)-2 well; VOC scan
(NJDOH, 4/19/83b).

NIDEP sampled 1377 Route 206 (PCR)-2 well; PCB analysis
and Village Shopper background wetl; PCB analysis (NJDOH,
6/3/83c).

NJIDEP and Princeton Testing Laboratory collected soil
samples for PCB and volatile organics (see Appendix E)
(NJDOH 9/30/83).

NIDEP collected soil samples on property immediately east of
1377 Route 206 (PCR) (Cunningham, 12/23/83).

WCC inspected drilling, installation and development of one
deep and one shallow monitoring well.

WCC sampled monitoring wells; priority pollutants plus
40 analysis.
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Remedial Response Activities
At Suspected Sources - 1377 Route 206 (PCR) (Continued)

Date Event
5/27/87 WCC conducted ambient air quality survey.
6/1/87- WCC inspected 6 soil borings and collected 11 soil samples;
6/5/87 priority pollutants plus 40 or VOC analysis.
6/23/87 WCC sampled septic tank; VOC analysis.
7/6/87 WCC sampled monitoring wells; VOC analysis.
RB87-133-A A-14
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Date

11/19/79

12/17/82

1/6/83

1/11/83

1/20/83

4/4/83

5/4/83

7/6/83

9/26/83

RB87-133-A

Remedial Response Activities
At Suspected Sources - Princeton Airport

Event

NJDEP obtained well water sample; VOC scan (NJDOH,
12/7/79a).

NIDEP took soil samples at 1A, 1B, 2 sites; VOC scan
(NJDOH, 1/4/83).

NJIDEP obtained well sample; VOC scan (NJDOH, 2/18/83b).

NIDEP obtained well sample; PCB analysis (NJDOH,
1/31/83b).

NJIDEP took 2', &', 5', €' depth composite trench sediment
samples; VOC scan, Trench 2, 2' + 4' samples for PCB.
Groundwater analysis from trench 2 at 2, 4', 5% VOC scan,

PCB analysis (NJDOH, 2/18/83c).

NIDEP took stream sample adjacent to airport; VOC scan
(NJDOH, 4/19/83g).

Airport submitted hydrogeological plan to NIDEP
(Cunningham, 5/26/83).

NIDEP and airport collected water samples from four
monitoring wells; VOC scan (NJDOH, 7/26/83).

NJIDEP collected soil samples at a location where a fuel tank
had been removed (NJDOH, 9/26/83).
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Date

10/17/83

11/20,

12/4/86

4/22/87

RB87-133-A

Remedial Response Activities

At Suspected Sources - Princeton Airport (Continued)

Event

NJDEP and Princeton Airport collected samples from
5 additional wells (Cunningham 12/23/83).

WCC sampled 3 monitoring wells; priority pollutants plus
40 analysis.

WCC conducted ambient air quality survey.
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Date

11/19/79

1/17/80

1/8/80

2/11/80

2/21/80

5/9/80

5/16/80

3/25/83

3/25/83

6/11/86-

6/30/86

11/18/86

RB87-133-A

Remedial Response Activities

At Suspected Sources - Princeton Gamma Tech (PGT)

Event

NIDEP sampled PGT septic tank; VOC scan (NJDOH,
12/7/791).

NJIDEP sampled PGT septic tank; VOC scan (NJDOH, 2/26/80).

Princeton Testing Lab sampled PGT well water (Dennison,
1/11/80).

NJIDEP sampled PGT well; organic scan (NJDOH, 2/19/80a).
NJIDE sampled PGT well; VOC scan (NJDOH, 3/18/80).

Princeton Testing Lab sampled ground water; TCE analysis
(Dennison, 5/9/80).

Princeton Testing Lab sampled well; VOC scan (Dennison
6/2/80).

NJIDEP sampled Elizabethtown Water Company water and
aeration tank; VOC scan (NJDOH, 4/13/83).

NIDEP sampled soil at 1A, 1B, 1C, 1D sites; VOC scan
(NJDOH, 4/15/83).

WCC inspected drilling, installation, and development of one
deep and one shallow monitoring well.

WCC sampled monitoring wells; priority pollutants plus
40 analysis.

A-17
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Remedial Response Activities

At Suspected Sources - Princeton Gamma Tech (PGT) (Continued)

Date

4/22/87

6/10,
6/11/87

6/23(87

7/9/87

RB87-133-A

Event

WCC conducted ambient air quality survey.

WCC inspected 3 soil borings and collected 6 soil samples;
priority pollutant plus 40 or VOC analysis.

WCC sampled aeration tank; VOC analysis.

WCC sampled monitoring wells; VOC analysis.

A-18
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Remedial Response Activities
At Suspected Sources - Compo Industries

Date Event
11/5/79 NJIDEP sampled raw well water; VOC scan (NJDOH, 12/7/79¢).
11/14/79 NIDEP sampled raw well water; VOC scan (NJDOH, 12/12/79).

2/11/80 NJIDEP sampled Compo septic; VOC scan (NJDOH, 2/21/80).

10/6/80 Chemical analysis of 10 storage drums was performed by

Stablex-Reutter Inc. (Hartman, 10/6/80).
VOC scan (NJDOH,

NJIDEP sampled Compo well water:

2/10/81
2/23/81b).
Borough of Rocky Hill sampled Compo effluent; VOC scan

3/26/81
(Bruns, 4/6/81).
4/7/81 Borough of Rocky Hill Sampled Compo effluent; VOC scan
(Bruns, 4/13/81).
2/23/82 Princeton Testing Lab analyzed Compo effluent; VOC scan
(Rodoti, 3/9/82).
3/30/83 NIDEP sampled monitoring well; VOC scan (NJDOH,
4/19/83d).

NIDEP sampled production well; VOC scan (NJDOH, 5/10/83).

4/12/83
5/17/83 NJIDEP sampled monitoring well; VOC scan (NJDOH, 6/3/83d).
4/22/86 WCC conducted ambient air quality survey.
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Remedial Response Activities
At Suspected Sources - Compo Industries (Continued)

Date Event
6/10, WCC inspected 2 soil borings and collected 4 soil samples;
6/11/87 priority pollutant plus 40 or VOC analysis.
RB87-133-A A-20
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Date

11/19/79

12/10/79

12/19/79

1/17/80

2/6/80

2/11/80

3/4/80

8/27/80

1/29/82

RB&7-133-A

Remedial Response Activities
At Suspected Sources - Other Sources

Event

NIDEP sampled Ingersoll-Rand well; VOC scan (NJDCH,
12/7/79b).

Princeton Testing Lab sampled Ingersoll-Rand well; TCE
analysis (Dennison, 12/13/79).

Princeton Testing Lab sampled Ingersoll-Rand well; TCE
analysis (Dennison, 12/28/79).

NJIDEP sampled Rocky Hill Cemetery well; VOC scan (NJDOH,
2/26/80).

Ingersoll-Rand well sample; VOC scan (Author unknown, no

date, circa 1980).

NJIDEP sampled Montgomery Shopping Center Septic #1 and
Septic #2 for organic scan (NJDOH, 4/9/80).

Ingersoll-Rand well sample; VOC scan (Author unknown, no

date circa 1980).

Ingersoll-Rand well sample; VOC scan (Dennison, 8/27/80).

Stablex & Reutter sampled Town and Country Animal Hospital
potable well water for organic scans (Hartman, 1/29/82).

A-21 .
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Date

3/23/82

1/6/83

1/11/83

4/1/83

10/28/83

4/22,
5/27/87

6/3/87-
6/16/87

6/13/87-
6/23/87

RB37-133-A

Remedial Response Activities

At Suspected Sources - Other Sources (Continued)

Event

Stablex & Reutter sampled Town and Country Animal Hospital
potable well water for volatile petroleum hydrocarbon analysis
(Hartman, 4/16/82).

NIDEP took well samples from Town & Country; VOC scan,
Thul's Auto; VOC Wm. Penn Gas; VOC scan (NJDOH, 2/18/83a,
b).

NIDEP took well samples from Texaco Gas; VOC scan
(NJDOH, 1/31/83).

NIDEP took well samples from Thul's; VOC scan, Texaco; VOC
scan, Wm. Penn Gas; VOC scan (NJDOH, 4/19/83f).

NIDEP collected sediment samples for PCB analysis from a
small stream near the PCR facility (Cunningham 12/23/83).

WCC conducted ambient air quality survey at Ingersoll-Rand,
Thul's, Texaco, Wm. Penn Gass, Town and Country,
Montgomery Shopping Center, Village Shopper, and
Princeton VW,

Inspection of soil borings and collecting of soil samples by
WCC at Thul's, Texaco, Wm. Penn Gas, Town and Country,
Montgomery Shopping Center, Village Shopper, Princeton VW,
and Tigers Tale; VOC analysis.

WCC inspected installation of 3 monitoring wells at
Montgomery Shopping Center.
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Remedial Response Activities
At Suspected Sources - Other Sources (Continued)

Date Event
6/23/87 WCC sampled septic tanks at Wm. Penn Gas, Montgomery
Shopping Center, and Village Shopper; VOC analysis.
7/8/87 WCC sampled 3 monitoring wells at Montgomery Shopping
Center; VOC analysis.
=z
—
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APPENDIX B
SUMMARY OF ANALYTICAL DATA
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31618082 - - - - - - - - - - 2 - XD - - - -
e - - - - - - - - - - (] - - - - - -
vem - - - - - - - - - - A - - - - - -
el - - - - - - - - - - 50 - 0 - - - -
enuw - - - - - - - - - - - - - - - - -
navny - - - - - - - - - - - - - - - - - -
Ll l-trichiorosthane  6/5/66 MO M - - - - - - "] x ] N N X » X
W30 - - - - - - - » - N " - - - - -
N enae: - - - b5 ) - - - a0 - - - - - 20 - - -
- - - - - - - - - - - L2 - » a0 - - -
wive - - - - - - - - - - (¥ - - - - - -
Veoiar - - - - - - - - - - (] - - - - - -
enom - - - - - - - - - - N - ¥ - - - -
anuw - - - - - - - N - - - - - - - - -
120019 3 - - - - - - - - - a0 0 - - - - -
unmy o - - - - - - - - - - - - - - - - -
Tracnloroethene Tesee w Y - - - - - - N a ") % W ™) N D N
1030104 - - - - - - - w0 - 2 - * - - - - -
bwe - - - i) - - - N - - - - - N - - -
ke - - - - - - - - - - 950 - as1 - - - -
0158 - - - - - k') - a0 - - - - - » - X -
Ve - - - o - - - 19 - - 2 - - - - - -
-0 - - - - - (1} - - - - - - - - - - -
e - - - 10 - » - - - - - - - - - - -
I8 - - - - - 1] - - - - 2 - - - - - -
anom - - - - - - - - - - 30 - k] - - - -
nham - - - - - & N 1 - - - - - - - - -
SNe - - - - - - - - - - o - - - - - -
U - - - - - - - - - - e - - 0 - - -
e - - - - - 2 - 2.2 - - 1t - - - - - -
vebis - - - - - - - - - - - - - - - W -
w@nem - - - - - - a0 - - - - - k] a0 - - -
N0 2 - - - - - - - - - 2 - - - - -
1/18-19/19 - - - - - - - - - - - - - - - - -
reghyiene (nlorice b3-6/86 W » - - - - - - L) L 5.8 e L a1 L] A ¢
10730784 - - - a0 - - - 8 - N - » - - - - -
b/ia/82 - - - SAD - - - (V) - - - - - . R -
Acetone 6/5-6/86 A6 N - - - - - - N 5.3 ~ 1.3 D A A L]
Dievnyl ontna.ate 6/5a/eb - - - - - - - - L] N L L1 L1 L AD
ly2-Dienlorortneny 6/56/86 N 4.0 - - - - - - ] 40 L] 35 7 N L L \)
e - - N - - - - - - - - - N . . .
I
8OT 100

Hiw
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CONTRMINANTS bAic 2501 %02 23006 29002 29002 23003 23001 23001 29002 €3001 2300 2300 29002 23002 25003 20001 2300 CoilRBETH
L] [} 4 4 2 3 ! 13 & 1 1 22 &8 24 i3 18 k) 3l “Oak w7

M-8 - - - - - - - - - - - » - N - - - -

ik - - - - - - - - - - - Y] - - - - - -

vam - - - - - - - - - - - ) - - - - - -

anus - - - - - - - - - - - N - - - - -

21/ - - - - - - - - - - - 37 - - - - - -

NNyl - - - - - - - - - - - - - - - - - -

Tetracnioroethene 65686 W 1.8 - - - - - - - L] AD L} x 1.4 [V} D L D
b/14/82 - - - - a0 - - - F-% ) - - - - - 0 - - -

e - - - - - - - - - - - 31 - 2 - - - -

. Wikt - - - - - - - - - - - ) - - - - - -

. N - - - - - - - - - - - ] - - - - - -

. am - - - - - - - - - - - [\ - 18 - - - -

anuw - - - - - - - - a0 - - » - - - - - -

nnns - - - - - - - - - - - - - - - - - -

ctnylemzene /5686 N o - - - - - - - L] L] L] L] L) L] A0 £ 90
e - - - - w - - - L] - - - - - 1 - - -

i/16-18/82 - - - - - - - - - - - o L] - - - -

YTy TR - - - - - - - - - - - - - - - - -

2 Jm - - - - - - - - - - - L - - - - - -

o - - - - - - - - - - - ¥ - N - - - -

/N - - - - - - - - ] - - L] - - - - - -

uwsm - - - - - - - - - - - - - - - - - -

Cnlorofors V5606 W ] - - - - - - - L] L] L] N N L] ] ] n
bl1e/e2 - - - - 1L - - - a0 - - - - - a0 - - -

ne-wme - - - - - - - - - - 560 - § - - - -

Ve - - - - - - - - - - - ~N - - - - - -

oy - - - - - - - - - - - L] - - - - - -

nom - - - - - - - - - - - w - N - - - -

e - - - - - - - - .0 - - W - - - - - -

1i%n - - - - - - - - - - - - - - - - - -

Cnloroare 6/5-6/06 N N - - - - - - - L )] L] L L] L L (] ]
Toivere (¥ N - - - - - - - L L L) (] ] LY ] 47
6/1ar62 - - - - 1 - - - 10 - - - - - o - - -

¥16-18/03 - - - - - - - - - - - [} - 1] - - - -

Zaraon Tesracnlorioe b/14/62 - - - - L - - - - - - - - IND - - -
3/.i-:8/02 - - - - - - - - - - - L - L] - - - -

3wk - - - - - - - - - - - ] - - - - - -

Neiet - - - - - - - - - - - [~} - - - - - -

e - - - - - - - - - - - - - - - - - -

s - - - - - - - - ~ - - 16.3 - - - - - -

uneye - - - - - - - - - - - - - - - - - -

L. 1-Dicasoroetnene (YRYTFRE - - - L] - - - - - - - - - N - - -

<80T 100  HIW
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COnTARIMNTS DATE 29001 29902 290w 25002 &0 290603 23001 2300} 29002 23061 23002 250062 25002 23002 23003 B0 2900, ELliedete
Lo ) 4 4 H 1 19 3] ] 1?7 a2 23 24 33 18 37 31 TOaN Wh7ER
el - - - - - - - - - - - - - - - -
YUY T - - - - - - - - K - - - - - -
v - - - - - - - - - T - - - - - -
s - - - - - - N - - (%] - - - - - -
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1,2-Dicnioroetnane 8/14782 - - (1] - - - - - - - - - D - - -
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SRCUND AdTIT RVRYEDS

Tnals
Ruto

—

wd. Fenn

S e

Texaco

Town £ Ingersoll Princeton

Country

Rard

Rirport

an
Rte. 2

Polycell

Conpo
Iraustries

f.B.T.

Village
Shopper

Saupliing

uate

15
1114119
uLYnm
2/6/03
2/2./8
k1LY
5/167683
8218
e/13/81
1:4/81
/11782
3/18/8¢
4/52/8
1/6/33
1711783
1/20/83
/3483
131/63
4/1/83
311/83
1/6/83
9/26/83

llll'lll‘lllll';'gllll

Trichloroetnene

)

G501 100 HIKW

14519
nayn
124.019
13/19/19
1/6/68
216168
c/eiln
RITY])
S/S/6d
/6
2/10/81
2/14/8:
17181
e
3neee
YRI[Y
116/63
111/83
3138163
350783
3/31/83
4/1/83
4/1e/83

IOLI

210

i, 1-cichloretnere

Wwsm
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Sidu\ enTER AVALYSZS

Coupounc

Saaniing
Cate

Touis
Ruto

sena

Terdco

Town §  Ingersoil Princeton

Country

kana

Rirport

1377 Polycell

fAte. 206

Compo
Industries

p.6.T.

Village
Shopper

1/8/83
2/6/83
el /88
549188
KV
1/6/63
3s25/83
3343
41283

1,1, 3-trachloroethane

hsm
1Haym
12301
12491
118/68
21/8
$/9/83
8/27/83
37i6/82
A12/82
31163
33iMm3
412783
183

1, 1,2,2-tetracnlorvetnenel /6/83

163

Berzere

1R/
121919
1/8/88
2/6/68
51988
dresrae
123183
12383

‘€' B8

4

Toluene

11517
11810

RN
5/9/8

nne
/ediee
LYV Y]
1723/83
3/25/43
Y383

.‘Is'f.l

g ]

l'.‘l
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GACUND WRTER AWRYSES
Tnuls  wa. Jean  Texaco  Town B fngersoll Prirceson 1377 Polycell  Cospo 26T, WVillage
Auto Country Rard  Rirport  Rte, 6 Industries Snopper
Saspling

Compouna Date

Ethyllenzece 1/8/83 - - - - - - - - - N -
5/9/84 - - - - - - - - - ") -
5710789 ~ - - - - - - - - i -
3/23/82 - - - SonD - - - -t - - -
173883 - - - - - 1763 - - - - -
RVZALY - - - - - - - - - N -

1,1,2,2-tetracnloroetnanel /8/83 - - - - - - - - - ) -
2121768 - - - - - - AD N - ND -
5/9/88 - - - - - - - - - W -
V5183 - - - - - - - - - ") -
373/8 - - - - - - - 1.0 ] - -
3/38/83 - - - - - - - 9.9 - - -
8 - - - - - - 14 - - - -
A - - - - - - - - 16 - -

1,2-t)chloroetnane 18/80 - - - - - - - - - ) -
2/21/88 - - - - - - (M) N - ] -
S/19/80 - - - - - - - - - %) -
N - - - - - - ] F] - - -
1/18/62 - - - - - - 5 - - - -
LYl - - - - - - s v} - - "))
3723183 - - - - - 63 - - - - -
3/25/83 - - - - - - - - - )] -
¥/ - - - - - - FX ) » - -

1,2-0icnlorortnens nmsm - - - - - - - - (¥ ] - -
2/e118 - - - - - - 16.3 2.4 - L] -
33183 - - - - - - ") - - - -
VIR - - - - - - - - 6 - v

1, 1-cicaloroetnane W - - - - - - - - 4 - -
18/ - - - - - - - - - "} -
e/a/e - - - - - - 5.8 ] - a3 -
$/9/68 - - - - - - - - - V) -
e - - - - - - N N - - aD
1/16/82 - - - - - - 17 - - - -
12/82 - - - - - - 19 » - - L]
U'.a/& - - - - - - - e - - -
3/¢5183 - - - - - - - - - ) -
3/3/83 - - - - - - - 5 N - 3
s - - - - - - - § - - -
31783 - - - - - - - - - -
V1783 - - - - - - - - 4 - -

Tetracnloroetnére wWan - - - - - - - - 61 - -
118768 - - - - - - - - - N -
e - - - - - . 14,3 16.3 - 3.6 -




SRCUAD WRTER AMALYSES

Snuis ke, Penn Tesaco  Town b Ingersoll Pranceton 1377 Folyceil Compo 2.6.7. Willage
kuto Country Rard  firpory  Rte.2db Inoustries Shopper
Sempiing
Cimpourc Date
S19/83 - - - - - - - - - N -
2/:9/81 - - - - - - (] - - - -
e - - - - - - 2 [} - - ]
3/ - - - - . - 5 . R . _
§/.2/82 - - - - - - 3 - - L]
A28 - - - - - - 5 ] - - 2
32583 - - - - - - - - - ND -
3708 - - - - - - - ("] ] - (Y]
412183 - - - - - - (M) N N - [
Carson Tetrachiorioe 1/8/89 - - - - - - - - - V) -
2121788 - - - - - - ] 1.4 - N -
213/60 - - - - - - N - - - -
T/14/88 - - - - - - 163 - - -
2182 - - - - - - 158 » - -
3/25/83 - - - - - - - - - ] -
nesach)orobutacaere e/21/83 - - - - - - ) - - - -
4/12/82 - - - - - - 1208 - - - N
Triflurctoivere 2/21/188 - - - - - - N - - - -
A/12/82 - - - - - - 611 - - - N
M-pentare RTEXTH - - - SIND - - - - - - -
- ledane 32382 - - - 50D - - - - - - -
.\~:.cpl.iu. NRVR - - - SIND - - - - - - -
Iylenes e - - - SN0 - - - - - - -
13 purgeanle orgamics  1/29/82 - - - 10 - . - - - - -
Chicrofora 1nsm - - - - - - - 2.4 - -
nnym - - - - \D 2.8 - - - - -
1/8/32 - - - - - - - - 0 -
2/2:160 - - - - - - - 2 -
519108 - - - - - - - - a0 -
$/16768 - - - - - - - - - vy -
nne - - - - - - ™ 2 - - -
3/.8/82 - - - - - - 1 - - - -
3125/83 - - - - - - - - - -
g% e - - . - - - % - - - -
IR183 - - - - - - .12 .69 - - -
Nl - - - - - - 19.4 (] - - x
p-uylerg 12883 - - - - - 1284 - - . - -
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SATUND WATIR AVALYSSS
Touls  wa. Penn Tesacc  Town & ingersoll Princeton 1377 Polycell  Compo P.6.T. WVillace
Ruto Country Rand  Rirport  Ate.c86 Inaustries Snopper
Sadpling - -——
Cokgouns Daze
orayiere 1/23/83 - - - - - 20 - - - - -
u-aylere 128183 - - - - - Ry ) - - - - -
Cutgne 1720183 - - - - - 19 - - - - -
Styrera 122483 - - - - - n - - - - -
n-propy 1 berzent 1/28/63 - - - - - &3 - - - - -
1,3,% trasetnyloenzere  1/20/83 - - - - - i - - - - -
3,24 trauatny.cenzere  1/23/83 - - - - - 198 - - - - -
p-CiChloridenzend i/28/83 - - - - - [ ] - - - - -
9-Gich.iorodenzere 1/28/83 - - - - - ] - - - - -
n-Outyllerzere 1720/83 - - - - - K - - - . -
haptha.ere 3/:4/82 - - - - - - N - - - -
i V18 - - - - - - " - - - -
/8 - - - - - 2N - - - - -
Fetrolews iyorocarsons 1720783 - - - - - - 324 - - - - -
1/28/83 - - - - - 7 - - - - -
1/:/83 - - - - - N - - - - -
176183 - - - - - IND - - - - -
1/6/83 - - - - - I - - - - -
1wl - - - - - N - - - - -
16/83 - - - - - 1.7 - - - - -
Vorw - - - - - 195¢ - - - - -
1/16/64 - - - - - kY - - - - -
9/3/84 - - . - - Gadoe - - - - -
10/31/64 - - - - - 15400 - - - - -
Arosatic mycrocaron 2/18181 - - - - - - - L] - - -
11481 - - - - - - - N - - -
nue - - - - - - - - - - ND
3/36/83 - - - - - - - - 10 - -
116183 - - - . - IND - - - - -
HAW 176/83 - - - . - %) - . - - -
1/16/84 - - - - - IN - - - - -
10/31/604 - - - . - N - - . - -
Crlorindted nydrocaroon 2/19/6) - - - . - - - 5D - . -
114781 - - - - - - - SAD - - -
N - - - - - - - - - - IND
¥ 3/83 - . - - . - - - I - -
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GRGUAD WATER RNALYSCS

Saspling
Date

Tnuls
Auto

’enn  Tesaco  Town & Ingersoll Princeton 1377
Courtry Rard  Rirport  Rte.286

Polycell

Compo
Industries

P.6.T.

Village
Snhopper

176483
1/6/83

]
]
3

R,

Retnylene Cnlorica

1/8/88

2./8
S/ved

N
452/82
583
3/30/83

. EEE

sl—gl

1,1,2,2-trichioretri-
fluorcethane

2/21/88

S|E'LZB'E"

Total Dissclved Solios

114781
12782
Vi
4/12/83

- - - - - et
- - - - - 13008

Iron

11481

23077ppe

Chiorice

ViR
A28

- - - - - 1800

Sulfate

A/12/82
ViR

Saecafic Conguctance

128
A2/8

nesavaient Chromiva

A/i2/82
V&

Dibrosucn)orcaktnane

1/8/8
2/6/8d
qAUIRN
S8
16/8
3/25/83

g -3

Trars-1, 1-vicnlorcetnane

2/8/88
2121760
5/9/89
5/16/89
/23783

lslgl

1,2-g1cnioroprobane

1/8/69
2/6/83
2/21109

z'zlzzzz|{zgz

P v

-




GROUAD WRTER ANALYSZS
Tauis s, Penn  Texaco  Town 8 Ingersoll Princeton 1377 Polycell Compo P.6.T. WVillage
Ruto Country Rard  Rirport  Rte. 206 Inaustries Shopper
Saudling

Cozpounc Date
5/19/89 - - - - - - - - D - -
5/16/8 - - - - - - - - 2N i) -
3/25/83 - - - - - - - - N - -
Trans-1,3-01cnloropropanel /8/88 - - - - - - - - N - -
2218 - - - - - - - 0 0 N .
SN - - - - - - - - %) - -
5/16/80 - - - - - - - - D )] -
3725163 - - - - - - - - N - -
cis-1,3-cicnleropropane  1/8/88 - - - - - - - - D - -
/2168 - - - - - - - L] V] (] -
5/9/64 - - - - - - - - ND - -
516180 - - - - - - - - 0 o -
3/25/63 - - - - - - - - AD - -
1,1 2-trichlorcethane  1/8/788 - - - - - - - - 5D - -
2/6/8 - - - - D - - - - - -
Ry - - - - - - - (Y] a0 N -
) 5/9/68 - - - - - - - - ) - -
5/16/88 - - - - - - - - 0 N -
3/ - - - - - - - - N - -
2-caloroethylvieyl etner 1/3/680 - - - - - - - - 0 - -
e/blod - - - - Y] - - - - - -
2/21189 - - - - - - - (¥ 0 ] -
3/3/60 - - - - - - - - L)) - -
ine/a - - - - - - - - 28 D -
3/¢5/83 - - - - - - - - » - -
. brosofirs y/6/88 - - - - - - - - » - -
216184 - - - - ) - - - - - -
2/21/60 - - - - - - - N N N -
T - - - - - - - - ") - -
516/80 - - - - - - - - 1" ) -
3/25/18 - - - - - - - - » - -
thioropenzere 1/8/89 - - - - - - - - ") - -
2/6/00 - - - - N - - - - - -
2/21/88 - - - - - - - ') ") " .
519/68 - - - - - - - - N - -
1601 100 RN sie/M - . . . - - . - P " .
3/25/83 - - - - - - - - AD - -
Aonare 1/8/88 - - - - - - - - k] - -
2/21/88 - . - - - - - v 3.6 N -
51968 - - - - - - - - " . .
363183 - - . . . . - . v . .
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BAOUND wATck ANALYSZS

Touls 4. Penn Tesaco

Ruto

Town b Ingersoll Princeton
Rirport

Coumpo
Ingustries

P.6.T,

Village
Snopper

Saupling

Coupouno Dace

broscoichlorosethare 1/8/83 - -
2/6/82 - -
2181160 - -
51989 - -
5716768 - -
3/25/63 - -

3/8/64 - -
3714164 - -

Rcac Extractables

J/6/84 - -
3714/84 - -

Base xeutrals

Mote:
all concentrations in ppo except where noteo
N rot oetectec
280 not catected at 2ppo
AD+ not detectes escept for comoouncs listed below
# rearesents uaninud concertration of several saspies

z€|zel
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S01. ANALYSES

Sazpling 1311 Princeton Princeton

Conpound Date Rouse 206 Rirport baxua Tecn
v.0. Scan §/9188 - - 2D
21314} AD - -
N ND+ - -
12/6/62 A - .
12111 - Apeans -
12730182 - Apeaus -
1/28/83 - Ipeak -
3/38183 - - ND
3/33/83 - - AD
3/25183 - - ND
330 - - N
3/32/83 - - N
6/23/83 Joeakst - -
Tetracnlorc2tnene 12/6/82 18 - -
Kathylene Chlorice nnua 13 - -
9/¢8/83 110 - -
1,2,3-Trichiorcberzene 12/67182 968 - -
Benzena 1erit1/82 - 3215 -
R - 139 .
Toluene 1211/82 - 1320 -
1/20/83 - 12936 -
9/23/831 13 - -
tthyl Benzere R - 233 -
' a8 - 8t -
p-uyiene wehne - 1645 -
1/24/83 - 33 -
o-uyiena 12/171482 - 2613 -
1/28/83 - 393 -
8/2%/83 134800 - -
waylena 1217/82 - Il -
1/20/83 - 928 -
p-browofluorooentene 2118 - 5 -
1728183 - 234 -
S-EnLorotoluend 12117/82 - 12N -




S \( . pu——a— Ty —n o

veor

IOO H_Lw

S0ic AMALYSCS

Saapling 1n Princeton Princeton
Coxpound Date Route 206 firport Bamsa Tech
p-cysere 121 - 189 -
17208163 - 465 -
1,2, 3-trisetnyloenzere 1e/11/82 - 29715 -
1123/83 - 8175 -
o-cicnlorosenzens 12/41182 - 558 -
n-sutyiderzere 12/11/82 - 195 -
1/:0/83 - 663 -
2.3-benzofurin 12111182 - ns -
1/23/63 - 104 -
nexachlarooutad;en2 12/11/82 - LY -
1/20/83 - £330 -
rapthalere 1NN - 1132 -
1/23/83 - 122 -
cusers 1/23/83 - 432 -
n-grooyloenzera 1723183 - 1576 -
ACB 1276182 231 - -
12/6/82 : .561 - -
1/23/83 - N -
9/29/83 163004 - -
19/20/83 21®e - -
2/¢3/64 4922824 - -
Crlorcfora 9/29/00 k] - .
Mtes

all corcentrations in ppb

0 repeesents caxiuua concentration of several sawples collected on tnis date

= rot eralyzed for
N rot cetected

Nt not detected except for compouncs indicated below




100 Hyu

SATIC 1AM AwalY3l]

Sampling un Princeton Coapo Norit gomery
Compunrn Date Route 286 Gansa Tech Polyceil Industries Shop, Center
VoG, Scen 14919 - NGr - - -
1Wilsd - A - - -
e/1i188 - - A+ M ND+
LYY IE M+ - - - -
W83 - M+ - - -
Tracalorwtiene nnavn - 850 - - -
2/11/88 95 - 3.4 [+ N
1B 2580 - - - -
Cnloroberzend 2/i1/88 ND - (1] N 162
Tricnlorcethare 2/11/88 N - N ND 15008
rethyiere Chlorice e/:11/8% N - N N 12508
K, p-uyiene 2/11/80 KD - N ND 150
O-syiera 211160 D - D ND 7]
i,1-gichloroetnare 2/11188 (3] - (9 ] 3.9 7]
1,1 dichicroetnylene 2/11/83 N - - (YA ] 29
Toluere , 119/ - 196 - - -
2/11/188 ) - N N 183
1,2-gicaloccesnylene 2/1:188 ] . kN3 9.5 N
L iteicilorgetane 2/11/89 ] . N 2.7 )]
Tetraciioroetiens 21118 10 . 15.8 1.6 L]
ttay! Banaere 21148 0 - 2.3 N r
Calorofurn 1491 - 1269 - - -
3/25/83 - H - - -
Becrene ANYm - 155 ‘ - - -
Nofitd 1w - 162 - - -
Cotara 1IN - F] ) - - -

.........................

L3 Gcnloroprogare 3ES/R3 . ’ - . -
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Poten -t

T00 HIW

[ ) 4
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s

C TRVG ANRLYCED

hote:
A - not gateste
a0t - not oesected excest for Coupounds 1ndicated belos
-~ 0ot aralyzed for
all corcentrations 16 pab

o
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P
FELUEAT ANRYSES
1377 #te. 86 Couuo Indest. Coupo InGust. e'ton. Airport
Mischarge to  Discharge to  Discharge to  Discharge to
Begen Brook  Millssone R Caten Basin adjacent streaw
. Samp.1ing
Paraketer Date
- V. Scan 3/26/81 - Nt - -
411181 - Ne - -
4/12/83 o N+ M -
Turdicity . 17 3 - - -
. 8/:9/1% 438 - - -
o wem 63 - - -
: 6/19/74 6.4 - - -
Alkalinity to pht » 1413 8 - - -
- (131213 95 - - -
, Nitrate Nitrogen 102113 54 - - -
i fuachia Ntrogen v | - - -
1 .
I Total Mitrogen  wem 1 . . -
Caloride vl W@ - - -
621914 159 - - -
Suspented Solics U213 18 - - -
! ) BN N 45 - - -
_jotal Solics 745 T2 R T R - - -
v asa © o vam 3 - - -
' 621972 R - - -
) Tatal Pnosphate 42113 k] - - -
61914 5 - - -
Dezergenis Cwam an - - -
€co m3 1389 - - -
' 6119/ 433 - - -
Ether Solusie Fraction wn R - - -
nitial 5.0, N 2.9 - - -
: 61914 ] - - -
/ N . .
£60T  TO0O  HiwW oo 2% nu1 9% . . .
’ 8D 12 w2n3 ) . . .

8/19/14 i . T . -

evomanmen . e




.. — . -

SFTLLENT ANALYSES

1377 Ree. 286 Compo Ingust.

Compo Inoust. P'ton. Airport

Discnarce to  Discharge to  D.scharge to  Discrarge to
becen broaw  Milistore R. Catcn basin adjacent steeas
Saualing
Pirsibler Date
H T AT AT IRTLYAY - AD - -
1,1,2,2-tetracalorcethare 1A - N - .-
4/4/83 - - - N
Setnyi itnys fetore 11714713 - 59, 834D - -
3/26/8; - 3987 - -
4/4/83 - - - 1
s-ayliene 11714119 - 350 - -
3726781 - 626 - -
4/0/83 - - - N
p-uylene 11714119 - 39 - -
3/6/81 - 626 - -
414/83 - - - N
o-nylere ALY E] - 225 - -
3/eb/8y - 626 - -
4/4/83 - - ]
Disetnyl Foraiae L] - N - -
3/26/8 - .225 - -
4/118; - 487 - -
4/063 - - - D
Toluera nnyl - N - -
3/e6/61 - 319 - -
/0183 - - - D
4/12/33 - N 2.9 -
Berzens nwivnm - N - -
3/26/8% - 1R - -
4/4/83 - - - N
Calarinate 114/13 - )] - -
AYCroarnons 3/26/81 - 18D - -
4/218¢ - SAD - -
4/4/83 - - - )
Petroleun Wi - A - -
nydrocaraons 3/2h/81 - .93 - -
4/4/83 - . - ND
(' ebib - 500 - -
‘/1/61 - 55 - -
AssBgeS - - 3] Y A

———
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EFFLUINT RNRLYSCS

1377 Rte. 236 Cowpo Indust.

Coupo Indust. P'ton. Rirport

Discharge to Discharge to Discharge to  Discnarge to
becen Broon  Nillstore R, Caten Basin agjacent stream
Saaparg

raraseter Date

Cnloroforn 4/12/83 - ND 9.0

1,1,1 trichiorcetnane 4/12/63 - c.e

Broacdichlorcaatnare 4/12/83 - 1.8

TL3 4/12/83 - - 446

base MNeutrals 4/12/83 - - 5.8

Frencl 4/:2/863 - - 8.2

Aote:

all corcentrations in ppd

- et aralyed
M rot cetect

nD+ rot cetacteg except for comnpounas irdicated below

TO0 HIW
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"o waGGAD e mae oSz On mmotanl eaovscrion . 4G, waoc o
WATER GUALITY COMPLIANCE SURSVSTEM L %,
CHEMICAL OR l{t:l::oclmmumm : _ - '<"-§' )é,%
PURUIC WATER SYSTEM NANE AND ADDRESS o '
: I'4 O %o %%‘:% Joo,
' ELIZABETHTOUN WATER COMPANY - MAIN SUPPLY O 4%@
| B..L : ONE ELIZABETHTOWN PLAZA 4/& %, 5
2 glg f:’h gi2 ¢..3 1 ELIZABETH, NEW JERSEY 1242 . l@
£ == e = ) B B =
o 1lélzp - Copper 9|83 <¢I¢” La]3'797 e ”,c_,
orl [JskB] [1eon olals| <A1 g3l 1z]e ar 4.,
N At 1lgi3 2] | Manganese .2.‘.2_1"_ <Q[Q|¢' 311817 - H.C,
ow 1fgls b2 Sodium - 9{5 4 ¢ (3ﬂ 1 !@3!7?7 bl H.C.
~ [k Zine 1 [Ife] < R -dElil7elr [~ He.,
our B our
oue E o
' ) B3 : .7 7» l: Ju-a ”
000¢ V ) 0 Imnh!‘ e e o LA A mmm
1] } 3|A61817 D] U4 %BS 18 ﬂg 4 | |E'town Water Co.Lab N.D.B.
0 3% 3 L] e -

’ . WW////////M
, . € - CHECK SAMMLE
mma._%&(_%wn v 1/3 [8 LT T ——— D - REGULAR DISTRBUTON SAMPLE
) N M ) “ . N ... ‘. H ’- Tar
. { : ¢ - : i R - RAW WATER SAMPLE
: savarman uy $ - SPECIAL SAMPLE
OOTT 100
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] RLEY OEPARTMENT OF ENVIRONME: ROTECT 2

:;;: . o e DIVISION orel'a‘rza.moum.'“ vecTIoN "0'?’(0% WAQC 0to

g MOOEL STATE INFORMATION SYSTEM "d@ 2
®, WATER QUALITY COMPLIANCE SUBSYSTEM . N /Y iy,
N : CHEMICAL OR RADIOLOGICAL ANALYSIS INFUT . % {,;,494 yo
< I

WATER & % %& { %

Elvzabelilown Waler Comp -~ Mam /
One  Elrizabethlown ;Ez?:. s“ff/

Ehzabeth , New Jersey #7262 [ b&]
LoD | o Comtamamas nane Py ] T Te foped a—
«| 95| | Selenium 9 < 138 lgvldeleizr] [~ G.G.
-] [T11 1 %%E [TT1T ~
=] [TIL T [TIT1 o
=] [T1 1] [0 [TTT11 -
=] [TIL ] 10 1111 -
=t {111 [ (11100 [[TITId =
= [T1] 1 T0O O [TI1T11 =~
~] [T1 1] 100 [II1I1 =~
-] [TT1 11 O [TI11 -
=l U] - L] U] =
s

I0TT  T00 HIW

LRV I |
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NAQC 400 NEW JEASLY DEPARTMENT OF ENVIROMMENTAL FACTECTION
: ,rm DIVISION OF WATER RESOURCES

b ) MOOEL STATE INFORMATION SYSTEM
: it 4 7 WATER QUALITY COMPLIANCE SUBSYSTEM
g CHMEMICAL OR RADIOLOGICAL ANALYSIS INPUT
\

_PUBLIC WATER SYSTEM MAME ANMD ADDAESS
ELIZABETHTOWN WATER COMPANY - MAIN SUPPLY

NS D
ONE ELIZABETHTOWN PLAZA
2 4 2 ¢

L8

8001

00:0T1

x L0d

W . e ELIZABETH, NEW JERSEY $72¢2
A S
| [alplgls] | seseuic o1l8) <|@dlds| 13 15 7] He
1 [ilells] | marrw of1]s [Ael3 % 1A 1€17 o IiC
j iglils CADMIUM . dale| <IABA] A3L3l48l7 o He.
| [lelale] | cmomm s1l7] <AlA11d FBlklel7| [ He.
d Tilelals] [ ruvorioe ol3ls| < [Z Bi3lae el our R.A.
| [l [ Il < mm% FREE] [=] 4
'} [alelals] | sercury - 9l 1l2] < BUBGE - ye.
; nrine NITRATE SRR 11316} A3iple]el7| our R.A.
R ' Th—<fddsl Bl AT/ 15Tol our Ao
|': 1 g[ﬁs ) SILVER 921 <l¢l¢?,@z E 2s]¢ ~ [7 4.C.
o ) ) [ — —
?‘i — é’ﬂé@ @‘7 ' I_hr / EG s|g]|2(e E'town Water Co.Lab m:’
= | > oo * nof coctifiad Gor amlysis. o
— | o - mciAA oRTARUTON SAMRE
~ ; ==

<OTT  T00 HIW
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. :7;; A48 NEW xagﬁ",‘:ﬁ":”é 3 {'g:“lag:::::“ PROTECTION R E c E 'V EBono
ATER Qoulll..lf cmmmgmﬂ SEP ll lgas
. - Elrzabethbuwa Wafex Corpany - Prinactn Slﬂol mﬁduﬁlﬂh"ﬁ”‘:‘w
= e % One. Clizab etibswn Pz 6{ 7 WEEND OF SAT Cavie 55 WATER
. 2afieral 93 Elaabeth , New Jevsey 27242
; Z ﬁ cnm:um CONTAMMANT boAME m a(::: mm uomu: ""“ ﬁ.L:l ‘l:ﬂ‘?:"'
N e ENDRIN 9l4}]| < /] ¢ P9IAS1816 ~ v.P.
| (20171 LixDANE | /| <481 | - BriAsele - )
= R [THemmoxrcHioR | [GHl| <A @ BRldsls] [~ v.P.
- 212 TOXAPHENE 94z < 1 eghlddde] [= V..
=] B 2,4-D Nelz2| < [4| oldslele] |- V.P.
| RIE [2,45-7P Suvex 72| <8820 Y s de] | o= v.P.
" E o
o C o
‘ : w M- 04 - 93-20 [:T n-7 =
% L I‘Hm__ u&';&% ] / %« ’ Zaa
€0TT 100 HIW . . ﬂ é 2 o,
o\ e : o -
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Focm WAQC 400 .- NEW JERSEY DEPAR TMENT OF ENVIROMMENTAL PROTECTION WAQC
un ’ OIVISI0N OF WATER RESOURCES oo
_ ki MOOEL SYATE (RFORMATION SYSTEM

£CEIVED

CHEMICAL OR RADIOLOGICAL ANALTSIS INFUT

E/ y aéeﬂp"qp :L.ie,\‘ Z':EW“ ss-— /“QI. S(
= & | '?d.e E(t';loew‘h‘bwn Pi‘“z:_ " SRy fee 1 ﬁ
Ay 812 s Elizabeth, New Jérse,sf B7262 8 u
4% m‘:’"" COMTAMINANT MAME m ,.;::'i‘}._., -:NLY:M!' -::w Amsun.:;‘ov:
o [24ds] ENDRIN A4/ <leipA) | K - b
= B ZINDANE oldl/| < l PRlasldd |- V. D,
|~ [ METHOKYcHLOR | B <888l 4| |daldslele| [ = v.P.
- Joun ‘ 2lA218l | ToxaPHENE A4l < | PI2IAsIg 16 = v.P:
i 2,4-D Rlyz] < ¥ o V. P.
[ B Cavs-p seed | [bE| <ésdD [ =1 [P
- 111 [ 111 ok
= C [ -
'- '.' . -4 )e- 2 ‘; - =
— LOCARON | sawnsoam SAMRE e
e W 3 R e i




— (. : ( (

- emee—— - — - —— -
e rermmam [ -

_ Heu Jersey Uepartmcat of Enviroameatal Protection VvA " mlm m”n-mm-
@ ’ Division of Hg;f;z;::s;::::-:;'I:Tj::uoc;:z;utablc.w.ugrc\'l\ w %ﬂn’u ™
PS . Hazardous Contaminant Analysis Input ~ % ¢ we
I L 7[n e many Laoont :: W -f' - - R—' + .Q( au
= Clizabchlopn, fteg, Conpy ~ Rielon Syry| GANTED
5 - Elizabeth, Rews Jersey 7242 N T ]
A% Comarm : CORTAMMAMY NAMY pomie * ‘El“ ““%:";"PP" ANALYSS DATE . ) uun.c
ot 2lolsle Trichloroethylene 2ffl7] < RALA hnut I’
o 21 9]8]7 Tetrachloroethylene 21117] < i@ 512[6 Plé ~1 H. kK
~ 2l 9ol8l2 Carbon_tetrachloride 2j1]7] < 2le]do) ot H.K.
| s | 11,1 - Trichloroethane | f2[7] < 2583 EA ~ 4K,
~| [dolelp] [ 1,2 - pichloroethane 2f)i7] < 52 -~ K.
= Vinyl chioride 7| < “5AREA - Hk.
-~ LD Methyleoe chloride 17| < GRRA ~
HK.
o 2L9L9lﬂ Benzene 2!’ 17 < 2161816 bt //,k,
- 4 9] 8] 9 Chlorobenzene 7l < aisl2l.1ej6 ~ HK.
E 1.2 - Dichlorobenzene iz} < 12k 1816 = HK.
> 2.4l pl2 1,3 - Dichlorobenzene 27| < 58342 = H.K
. X .
|~ T i 5‘ dla 1,4 - Dichlorobenzene 2[[17 < 5121618 o H‘K.
E S _{ 8 - Trichlorobenzene , )iz < L1816 oot H.K .
~ = fo]z]z 1,1 - Dichloroethylene 201 {71 <| jEAA1HA ~ H-K.
bt E 3 g_lg_ Yrans - 1,2 - Dichloroethylehe 2l] 71 < 5121618 gl ”,K,
5 7 el Loxnen i) < Bl <=5 | Ak,

§

SAMPLY DATE samnt . Sample aocatfon (Street addegss and mmiclpality):
sar [ m ot us®o A8 M df”\gdzn__&comh }747[
A2 EHBI
P X J

’l‘.;. ﬂg . ?, ““l/ label. M N!%Mn Jﬁm
. qa& <96 T certify chac this samsple was collected by personnel

WMW.::TM% - authorized by the Department in a manner appruved by
X)), &/ N 2 @ 7. § 29 lor.

the Department from the location described above.
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new M nsEY mmwwmru PROTECTION s e WA
WSAON OF WATER RESOURCES R
ml. STATE WFOAMATION SYSTEM
WATER QUALITY COMPLIANCE SUBSVITEM

CHEMICAL OR RADIOLOGICAL ANALYSIS INPUT - RECE'VE]

FURAIC WATER YFTEM NAME AND ADORESS

ELIZABETHTONN WATER COMPANY - MAIN SUPPLY DEC 17 3w
ONE ELIZABETHTOWN PLAZA ,
c ELIZABETH, NEW JERSEY  ¢72¢2 - W
oe  Qup [ome — el e B [2e —
= — JOTAL _TRIHALOMETHANES ofals] |delilg Bl [lillgled o L.k
Z ~| (111 [0 110 0 [TITI] -1
=~ L1 11 100 [ o
~| (11 1] 00 O =
~| {1 LLI (1] (L1010 [LITII =
~ 111 [ [0 0 [T |
- HEE 1 [T O [TITIT] wr
~| [TIT [ (00 (IO [
=~ l Pl l[_: BUBUER o
= N[ , =




-ivem

817.

1B

1008

10:00

P02 x*
ELIZABETHTOWN WATER COMPANY

ORGANIC ANALYSIS

GENERAL SQURCE - RARITAN - MILLSTONE PLANT

o”" ‘ '3,’

Date __JANUARY = Jggagm”éf Srlm otap 1987
i Cay OF & VAL RO 0F

Sample No. 1

Raritan-Millstone composite delivered water

§:00 a.m,, 1/14/87

Sample No. 2 Raritan-Millgtone composite deliversd water

8:00 a.m., 2/13/87

Sample No. 3 Rarjtan-Mfllstone composite delivered water

8:00 s.m., 3/20/87

Sample No. 4 pgarican-Millstone composits delivered water

8:00 a.m,, 4/22/82

Sampls No. S RaritaneMillstone composite daliverad water ~ R:00 a.m,, §/22/R7
Sample No. 8
PARARMETER . L, ) 1 ) . ' .
CHLORINATED HYDROCARBONS '
Lindane 0.004 mg/1
Enarin 0.0002 mg/}
Methoxychior 0.100 mg/I
Toxaphens 0.008 mg/i
CHLOROPHENOXYS
2.4-D0 0.100 mg/1
S 4, 5 TP Silvex 0.010 mg/I
TRINALOMETHANES
Chioroform - 0.008 0.005 0.011 0.018 0.018
Bromodichiaromathane - 0.002 0.002 0.003 0.006 0.006
Chiorodibromomethans - €0.001 120,001 |<0.001 [&£0.001 |<0.001
Bromoform = €0.001 [<£0.001 |<4.0.001 1£0.001 1<0,001
Total THM's 0.100 mg/1 0.010 0.007 0.014 0.024 0.024
1.1.1-Trichloroethane - <0.001 |&0.001 |<£0.001 |<0.001 {<0.00)
Trichloroethylene - <0.000 |£0.000 |<0.000 Jco.000 l<o001 | 3
Tetrachlorosthylene - €0.001 ]<4£0.001 | £0.000 |¢0.001 |<0.001 s
g
s -
Sampe 10 Number - ov6987 |ov 12787 |ov-27387 lovasrsr  |ovesssr ,
Chidrine Residual (mgh) —  K05/0.80 10.05/0.75k0.05/0.701¢.05/0,60] £05/0.79
Temperaturs, o - 38° 34° 46° 65° 62°
Vol i a e smmas svrv unr (



d Xipu9aay
MTH 001 1108

) )



APPENDIX B
SUMMARY OF ANALYTICAL DATA

RB87-133B

H1W

100

&0T1



( Pann oy .y d ( - e Lasnadan ot SR ma—_ e c— Lammiaa — et Ape——d.
[ 2 Y —-— _— - -
AONTGUMERY TOMASHIP RcSIDENTIARL WELLS

COnTanINNTS DATE ROCK 29003 23002 29003 25003 25003 23002 29003 23003 235003 2900 29002 2%003 25003 w0 25003
FET) Wt 16 L 1" 3 5 18 11 ie 15 17 [} 13 ] 7 1
Iy I-Dicnloroetnane 10/30/84 - 8.4 - - - - - - - - - - - N -
6/5/60 - 356 - - N - - 4.0 2.6 L] L] - N - -
6/10/82 - - - - - - - - - - - - - -
3/16-10/82 - 5 - - - - - - - - - - - - -
Vv - - - - - - - - - - - - - - -
BT - ¥ - - - - - - - - - - - - -
2110/ - "] - - - - - - - - - - - - -
2/11/80 - - - - - - - ™) - - - - - - -
YT "] - - - - - - - - - - - - - .
Ll i-tricnloroetnane  6/5/66 - N - - N - - L] L] L] L] - L1 - -
10430784 - U] - - - - - 0 - - - - - 0 -
6/14/62 - - - - - - o0 - - - - - - - -
3/16-18/82 - [ ] - - - - - - - - - - - - -
[ ALY 0 - - - - - - - - - - - - - - -
1/20/88 - [ ] - - - - - - - - - - - - -
&/10r81 - 1] - - - - - - - - - - - - -
2/11/80 - - - - - - - - - - - - - - -
T, ] - - a0 - - - - - ] a0 - a0 7 - -
1Ny ] - - - - - - - - - - - - . -
Tricnlorosthens 6/5/66 - 0-4 - - 8 - - » @ 3.9 18 - 0 - -
10/30/04 - 1] - - - - - - - - - - 9.9 -
$/1v8 - - - - - - - - - - - - - -
3/16-18/82 - 0 - - - - - - - - - - - - -
10/15/81 ] - - - - - - 16 [] - 6 16 - -
8188 - - - - - - - - - - - - - - -
. Ma-z0i) - - - - - - - - - - . - - . -
/10701 - - - - - - - - - - - - - - -
310-18/81 - - - - - - - - - - - - - - -
2/10/81 - - - - - - - - - - - - - - -
11/18/80 L - 13 - - - - - 4 - - F] - - -
S112160 - - - - - - - - - - - - - - -
RLY ] -] - - - - - - - - - - - - - -
/1180 - - - - - - - 21 - - - - - - -

1/¢8/80 - - - - - - - - - - - - - - N

1211979 - - - - - - - 0 - - - - - -
12/10/19 - - 4 - - - - - a0 - 20 a0 - -
"N (1] - - - - - - - - - - - - - -
hetnylens Cnlorioe 56786 - 2.4-1.8 - - L1 - - L L1 L0 N - L] - -
/30764 - 0 - - - - - ~0 - - - - - » .
$/10/82 - - - - - - S - - - - - - - -
fcetone 6/5-6/86 - A - - ~N - - N N ] N - A - -
Dietnyl ontnaiate 6/5bs08 - L - - L] - - LY LY L] L] - Y] - -
ly&~baicnloroetnene L5660 - (1] - - (] - - N (] (] (] - A - -
YR Y - - - - - - 1Y) - - - - - - - -

OTTT

106 HiW
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NN

- - P - - - [ —— — —
ANTOURERY TUNASHIP ReSIDENTIAL WELLS
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4/12/83
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Tauls w4, Penn  Tersco  Town § Ingersoll Princeton 1377 Pulycell  Compo P.6.T, Willage

Auto Country Rarnd  Rirgort  RAte.286 Inoustries Snopper
Seapiing
Compdure Dase

o-aylere 1724183 - - - - - 2408 - - - - -

u-sylere 123183 - - - - - I - - - - -

Cusene 1/20/83 - - - - - 10 - - - - -

i Styrera 1/22/83 - - - - - 9 - - - - -
n-propyl beraers 1/2/63 - - - - - o - - - - -

1,3,5 trasethyibenzere  1/00/83 - - - - - 2 - - - - -

1,2,% trisetny.cenzene  1/23/83 - - - - - 199 - - - - -

s p-gichlurcdenzers el - - - - - @28 - - - - -
d-GiCh.orchenzene 17208 - - - - - 969 - - - - -
n-Butylbenzens ¥ 1 & - - - - - w - - - - -

Naptlaiera 37:0/82 - - - - - - I\ - - - -

i A/12/82 - - - - - - T} - - - .

1/23/83 - - - - - 220 - - - - -

i

! Fetroleud hyorocaroors  1/23/83 - - - - - 324 - - - - -
) J 1/28/83 - - - - - 7 - - - - -
. 13/83 - - - B - b 7] - - - - -
1/6/83 - - .- . - IND - - - - -

1/6/83 - - - - - N - - - - -

. 1683 - - - - - i) - - - - K
i 1/6/83 - - - - - 17.7 - - - - -
3/6104 - - - - - 1950 - - - - -

' 1/16/84 - - - - - U - - - - -
9/3/64 - - - - - %dis - - - - -

18/31/64 - - - - - 15408 - - - - -

Arcsatic nycrocarpon  2/13/61 - - - - - - - IND - - -

1114081 - - - - - . - I - - .
nue - - - . - - - - - - IND

37383 - - - - * - - - - 10 - -

W 1/6/83 - - - . - n . - - - - -

oo Hi 116183 - - - . - 1D - . - - -
o1l 1 1/16/04 - - - . . N . - .. . .
10/31/84 - - - - - V) - - - - .

Chlorirated nydrocaroon 2/19/81 - - - - . - - N . - -

1/14/81 - - - - . - - SaD . - -
I - . - - - - - . - - N

3/33/83 - - - - . . . - 10 . -
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BROUAD WATER ANRLYSCS
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fluorcethane
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E|EBE'EX'E"
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t
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412782
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LYRYI]
V12182
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1/8/83
2/6/8d
au/8
$/9/80
N8
3/25/83

Trans-1, 1-gicnlorcetnane
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SN
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GROUAD wATER ANALYSES
Tnuis  we. 7enn Tesaco  Town & Ingersoll Princeton 1377  Polycell Compo P.6.T. W¥illage
Ruto country Rard  farport  Rte. 206 Inoustries Shopper
Sesoling
Compounc late
5/9/89 - - - - - - - - D - -
3/16/80 - - - - - - - - a0 ) -
3785183 - - - - - - - - N - -
Trans-1, J-uichioropropane) /8/88 - - - - - - - - N - -
22118 - - . - - - - N ¥ N -
S/9/88 - - - - - - - - D - -
3/16/89 - - - - - - - - 2 ) -
3/25/63 - - - - - - - - Y - -
cis-1,3ticnloropropane  1/8/89 - - - - - - - - v - -
@21188 - - - - - - - N N » -
5/9/89 - - - - - - - - N - -
3/16/80 - - - - - - - - 20 ) -
325183 - - - - - - - - N - -
y)y2-trichloroethane  1/8/89 - - - - - - - - ) - -
2/6/88 - - - - k78] - - - - - -
2/e1/89 - - - - - - - » 0 Y -
5/9/80 - - - - - - - - » - -
3/16/88 - - - - - - - - a0 ND -
3/25/83 - - - - - - - - N - -
2-cnlorcethylvinyl etner 1/8/80 - - - - - - - - - " - -
2/6/8 - - - - SN - - - - - -
/N - - - - - - - [ A ") -
5/9/68 - - - - - - - - ND - -
i/8 - - - - - - - - PV} v} -
I8 - - - - - - - - N - -
brosofors 1/6/68 - - - - - - - - N - -
2/6/84 - - - - (1] - - - - - -
2/21/80 - - - - - - - N N N -
5/3/89 - - - - - - - - w0 - -
v16/80 - - - - - - - - 1 N -
325/ - - - - - - - - N - -
chiorooenzere 1/8/00 - - - - - - - - ") - -
2/6/00 - - - - N - - - - - -
2121130 - - - - - - - V) ") ) -
$/9/68 - - - - - - - - [V} - -
5/16/8 - - - - - - - - n 0 -
3BIN - - - - - - - - D - -
AonM@ 1/8/89 - - - - . - - - 3 - -
21_va - . - . . - - ] 3.6 ") -
/988 - - - - - - . - ND . .
Ve - - - . . - - - ) - .




BADUND wRTCH AMLLYSSS

Touls e, Penn Texaco  Town b Ingersoll Princeton 1377 Polycell Compo P.G.T. Village

. Ruto Country fand  Rirport  Rte, 206 Industries Snopper
Saupling
Coupound Date
Broscaicniorosethare 1/8/83 - - - - - - - - D - -
2/6/80 - - - - D - - - - - -
2/21/80 - - - - - - - ] ) N -
S8 - - - - - - - - %)) - -
3/16/58 - - - - - - - - 280 ) -
32383 - - - - - - - - 9.3 - -
Reio Extractanles 3/8/64 - - - - - S\D - - - - -
‘ 3/14/64 - - - - - ™) - - - -
Base Neutrals J/6/84 - - - - - S&0 - - - - -
3/14/64 - - - - - AD - - - - -

hotes
all concentrations in ppd except where noteo
N nor getectec
280 not catected at 2ppo
AD+ not detectea escept for compowncs listed below
# reareserts wanisua concentration of several sasples

€ETT 100 HyW




100 Ky
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Saupiing 13n Princeton Arinceton

Conpuuna Date Aouie 206 Rirport Gaxna Tecn
v.0. Scan 5/9/83 - - N
- 24.3/81 ND - -
nna M - -
1216762 ND - -
{21176 - Apeaxs -
12711162 - dpeans -
1728/83 - Ipeak -
3738163 - - AD
3/33/83 - - )]
3/55/83 - - ND
kIR TR - - 5]
3/32/83 - - N
8/23/83 Joeakst - -
Tetracnlorcetiene 12/6/82 2] - -
Kzthylene Calorice nya 135 - -
9/28/83 118 - -
1,2, 3-Trichiorcberzere 1276182 953 . .
benzene 127182 - R15 -
12711782 - 13 -
Toluere 12/111/82 - 1320 -
1/23/83 - 12940 -
9/23/83 13 . -
tthyl Benzere R_1ne - 2 -
' 1/2/83 - 4281 -
p-uylere e - 1645 -
1/¢4/83 - kot -
o-vyiene 12/11/82 - 2615 -
1/23/83 - BN -
8/23/83 13400 - .
wiylana 2/11/82 - Ky H] -
1/20/83 - 93 -
p-bronsfluorsbentens wenve - 92 -
) 1/28183 - 230 -
s-ensoratolire 121182 - 120 -
1/28/83 - 575 -




Saaling 13n Princeton Princeton
Coxpound Date Route 286 Rirport Gamsa Tech
-cysere 12111182 - 183 -
1/28/83 - 465 -
1,2,3-trimetayloenzere 12/11/82 - 29756 -
1720/63 - 8175 -
o-cionlorosenzere LN - 559 -
n-sutyloenzere 12/11/82 - 193 -
1/7:9/83 - 663 -
2. 3-penzcfurén 12/11/82 - 5 -
172/63 - 104 -
hewachlorooutan;ena 12/17/82 - 4175 -
1/20/83 - [T X7) -
nagthalere 12/11/82 - 132 -
1/723/83 - 1229 -
cugare 1/23/83 - A5) -
n-Jrcoyloenzere 1/22/83 - 1576 -
’cB 12/6/82 2.7 - -
12/6/82 «561 - -
1728 - ) -
9/23/83 16308 - -
10760783 2102 - -
2121164 A50ea2¢ - -
Cnlorofors 9/29/83 32 - -
hote:

al) concentrations in ppb

¢ repeesents caxicua concentration of several sauples collected on tnis date

~ not sralyzed for

M rot cetected

Nt nct detected axcept for cospounts irdicated below




100 HIW
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SCPTIC TAW ANALY3lS

Sampling 13n Princeton Cospo Aot gosery
Coupinra Date Auute 286 Bamua Tech Polyceil Industries Shop. Center
VoG, SCan HAYN - [ - - -
1118 - D+ - - -
218 - - M+ N N+
AN M)+ - - - -
125183 - N+ - - -
Tricnlorwetnene "Ny - 853 - - -
2/11/89 95 - .4 [ N
Vil 25N - - - -
Chiorober.zene 2/11/64 N - L] N 162
Tricniorcethare 2/11/88 AD - N ND 15000
kethyiere Chlorice 2/i1/88 \D - ND N 12500
Ky p-uyiene U0 D - N N 159
D-xyiene 21116 N - D N 29
1, 1-sichloroetnane 2/11/88 L] - &0 3.9 8604
1,1 dichioroetnylens 2/11/88 N - - 47.0 2N
Toliere IR, - 95 - - -
11188 0 - ] ] 183
§,2-aicaloccetnylene 2133180 N . 36 .3 N
L tricalorcetane 2/11/788 Y] - ] ».7 N
Teiracnlorotians AR ] . 15.8 s ]
itayl Sanzera A1i/88 L] . 2.3 0 v
Calerofora 1LY - 1269 - - -
RVEA X - H - - -
Senene BRI 1L ) - 1559 - - -
Mol nnvn - 162 - - -
Cotira nm - a . . -
1,3 Cicnlawoprazan el - ) - - -

e s s.ees sedermucBperme




S2ATIC TANVG ANRLYIES

Mwte:
N - rot gerecti

Ad¢ - not gesected excet for cospounds 1nolcatec belos

- ~ nit analyzed for
all concertreations 16 poo




— ( - e—— — —— PV,

100

HLW

CUEAT AVAYSS

1377 ite. 236 Cumvo lnaust.

Discharye to

Discaarge to

Copo frGust. #'ton. Airport
Discharge to  Duscrarge to

Beoen brook  Milistone R Catcn Basin aojacent streas
Sampiing
Farakktéer Date
v.0. Scan 3/26/81 - AD+ - -
411181 - N+ - -
4712783 - A+ N+ -
Turoicity 12113 13 - - -
6/:9/14 (%] - - -
[ H L] 6.3 - - -
/1974 6.4 - - -
Alkalinity to pht 72113 28 - - -
/19N 95 - - -
Nitrate Nitrogen 1213 54 - . -
Ruaonia Mtrogen A3 1 - - -
Total Mitrogen 7113 H - - -
Cnloride 12113 L - - -
6/19/74 153 - - -
Susparced Solias 22113 i8 - - -
619/ 7% A5 - - -
Total Salics [ 2570 [ IR T R - . -
£ 3 vam k} - - -
6/13/74 R - - -
Total Pnosghate 17210 3 - - -
TR 5 - - -
Ceterganis wan 2.3 . - -
{vid] 172113 1382 - - .
8/19/14 (DX ] - - -
Ctrer Sludie Fraction w3 2 . - .
iatial S.G e} 2.9 - - -
W19 ] - - -
K3 22 i % - - -
50 18 172113 1 . - .

6719/

.
1]

-~ —

L XY




SrrLUENT AMALYSES

1377 Rre. Q46 Compo [roust.

Compc Indust. P'ton. Rirport

[,

Discnarge te  Discharge to  Discharge to  Discnarge to
becen broax  Milistone R Caten basin adjacest Stream
Sazalang
Parsueter Date

richioreethere 11714/719 - - -
1¢1,2y2-tetracnloroethane 11 - AD - R
4/4/83 - - - N
setnyl ttay. fetord n/ivn - 59, 00300 - -
3/26/8; - 3947 - -
4/4/83 - - - 7
s-ayiere 11/14/79 - 359 - -
3/26/81 - 626 - -
4/4/83 - - - N
pruylece 117141719 - 9 - -
3/e6/8) - 626 - -
4/4/83 - - - ND
o-xylene 1IN - 25 - -
3/26/81 - 626 - -
4/4/83 - - N
Disetny) Foruice N - N - -
3/26/8: - .225 - -
4/118: - . 487 - -
4/4/83 - - - (]
Toluere LY ) - D - -
316161 - 319 - -
4/4/83 - - - D
4/1e/83 - NO 2.0 -
Beczene 1141 - N - -
3/26/81 - 1R - -
4/4/83 - - - L]
Ca.orinated 11714/79 - N - -
AYCroCardons 3/26/81 - 13AD - -
4/1/8} - SAD - -
4/4/83 - - - AD
Petroleus B - - -
nydrocaraons 3/e6/8) - 8.5 - -
4/4/83 - - - ND
T 3/e6/8) - 58 - -
/181 - 5 - -
AN2/63 . 2.1 21.8 -




CFFLLINT ANALYSCS

1377 Ree. 286 Cowpo Indust.

— - - e ( ————
.

—-

Compo Indust. P'ton, Airport

Discharge to  Discharge to Discharge to  Discnarge to
Becen Brood  Millstone R, Catcn Basin agjacent stream
Saapaing

raraseter Date

Cniorofors 4/12/83 - ND 9.9

1, 1,1 trichioroetnane 4/12163 - ND 2.0

browcdichlorcaetniare 4/12/83 - ND 1.8

TL5 4/12/83 - - 446

Ease Neutrals 4/12/83 - - .9

Frenol &/3¢/a3 - - 8.2

note:

all concentrations in ppd

= et aralyzed
N rot cezact

ND+ rot cetacted except for coagoungs irdicated below
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M MAY 06 1957

-f;mm NEW JERSEY OEPARTMENT gﬁgl:gsn&:&t&lmvmm ﬂj;:;'& %“m:::
" WATER SUALITY CodeUIAKCE Sopates %,
CHEMICAL OR RADIOLOGICAL ANALYSIS INPUT ;945, 2,
WAY L % ‘bg‘é}%’y
' ¢ % 0 ‘?@‘; 005
ELIZABETHTOUN WATER COMPANY - MAIN SUPPLY CHRN qb%
T ONE ELIZABETRTOWN PLAZA ' 4/\ %, ‘
ril] p.g_,h gl2 ¢”3 _ ELIZABETH, NEW JERSEY @722 l_—q:z%‘
e ¢l b Copper sl | <! 23] 11v1el7 o He.
arl lilgl2]| | 1ren olas | <iAAIA 12} 181311 12]el7 o H.C,
B Rt 1ld 3!2__ Manganese _2_‘2 4 <Q]ﬁl¢' l@iﬂﬂ had H.C,
el lldls P Sodium 9|5 |s Al317 n ll_¢|3l7187 ot H.C.
= Llgh Zinc siflel <\ddild (& - Aslil7el7| [~ He,
- . i -
n oue : o
.). I L [] our
[X ) 1003 . b b (T2 N - .,
) < :
3. k CO0E A NO. uv“‘n TYPE WE o A8 AME COUECTED 8Y:
3 — 6]&17 D] 11313151 (alslgl2fa ) [etcown water co.ta) | ALD.B.
- 2620 3 » -0 . 434 :
5 - |
) ' mmu__%m;_sm oane vd I/3 182." Tt Ll :rﬂc:“mm
Sy . : N P - PLANT TAP SAMRE
- R - RAW WATER SAMRLE
$ - SPECIAL SAMPLE




8c:11 ¢8, 8 1Nr

N ( R S
NEW MARSEY OEPARTMENT OF enwl;mcmu. PROTEICTION 4523}%
RIS, | O
CEMICAL OR RADIOLOGICAL ANALYSIS INFUYT 0$% ,;;ﬁ;;:,oo‘
lzabethlown Widler Compamy — Mam Suppl &, * ¢
e e rabetioon P, = m Sfly Ty
Ezabeth, New Jersey g72¢2 E—nrqua
= 175 |_Selenium ﬁ <¢l;5!“$lln|3: 20 51}57 - :Zn
| 11 [1] [ TT1 [O [ TTT1 o
-~ TIT 1T [T O [TT1] o
| [IT11 ] 111 O [1T11 o
-] 111 [T BEBE -
~} 1111 11 RENRE BEBE e
| [1T] [ “”E 1111 -
~ 111 L L1 1] BEBE e
- ] [ [0 q [IOoOI4 =
: e - _ﬂ-n] J: 2 — I
iﬂ:i g

80" 394Yd

@J ZrilT 100 HIW
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NEW JERSEY DEPARTMENT OF ENVIROMNMMENTAL PROTECTION

ELIZABETHTOWN WATER COMPANY - MAIN SUPPLY
; ":" ONE ELIZABETHTOWN PLAZA
z ELIZABETH, NEW JERSEY P72¢2

» [= — | ) ] [E] =
| [felels] [avsmuc 1fs] <|AAds| B Rlel7| [~ e
1 [ilelile BARTUM ERE \Ae g 11 1€l7 ~ H.C.
: ghls CADMIUM . dafe] <AL 1A3i32ig17 ot H.C.
| [l [ LL| <gild B |[BRERR] [=] [ o
E . 1|Q|z|5 | _FLUORIDE | olals| < aﬂ.’:"o.ll II ' Blﬂélﬂ? o R.A.
; o [0l <ddrd B |eBRERE [=] [a.c.
E: Lalelals | MERCURY ' ol 1l2 '<M [é_[ 31 113] 87 o 4.c.
E _JJ_Q 416 NITRATE , 9|3]2 ] 3_[6] \B3pl6]1217 o R.A.
s e —Lbll<ifledofsl B 3Theiel7 2o e
.': 1 ¢]5]0 SILVER 9| 2|1 <¢[¢ino yd E %E,I.? e 4.c.

w13 143
)

00:01 80,071 'L8

x L0d




£2:11 484 8 ANr

100 HiW

PPIT

HVISION OF WATER RESQURCES
MODEL STATE INFORMATION SYSTEM

WATER QUALITY COMPLIANCE SUBSYSTEM
CREMICAL OR RADIOLOGICAL ANALYSES INFUT

FUBLIC WATEA SYSIEM NAME AND ADOACSS

NEW JERSLEY OEPARTMENT OF ENVIAONMENT AL PROTECTION

(

et LN ] Epa—vang

RECEIVED-|

SEP 11 1986

Elizabethbun Wate Corany -

One. Elixabetifawn Plaza

Prinacton Slﬁ’//

N.J. STAVE CEPT. GF ‘
ENVIRONMENTAL PRTIUCT1Y ‘
BUREAU OF SATY Tdtlie %0 WATER

Elizabeth, New Jersey #7242
435 ot contatamat s e | [ ] [ Jelw] | vty
wr ENDRIN <|d4411 14 9l&is) ot v.p.
- 1% LinDANT gkl < b Eedslele] |~ v.P
=] | METHOXYTHLOR ol41/] | 4] Zhldsig] [ = v.p.
= ToXAPHENE | [l <2l (] ghldside| [ v.P.
] CRIzklS 2,4-Db 91412] < 4 - g o V.P.
=| BRI | 2,45-7P Swvex 9191z] | [ sSdd [ v.p.
iR e B | ' T [T1T] O 11 e
N = _ l: l o
- (] ow
: - T 5% I:_: g = S
Princelon _M D 1/ ’:?JS 1iz)/}




( U G

- NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION y
um OIVISION OF WATER NESOURCES WAQC 010
. > : MOOEL STATE ¢FORMATION SYSTEM
| WATER QUALITY COMPLIANCE SUSSVSTEM
CMEMICAL OR AADIOLOCICAL ANMALYSES INPUT

—————— EcEiVED

24 on  Waler o - Mau
it "B Ehﬂ(f&beﬁ&n Ploan Py see 1 B
A IEE12 S Elizabeth, New JErSe,y £7242 '
| :‘ﬂ s ENDRIN 241/ < 7l 32 = v.P, |
= A/ LINDANE Blel/| < AR o [= V.
] [2ellls METHOXYCHLOR _ /| <B22 [ o \AP.'
= 2 | ToxAPHENE A <% 4 |kl [ v.P.
el RS 2,7-D lvz] < | ZRldsdy [~ V.P.
1=l [l 2,4, 5-TP_Swvex 99lz] < 1] M - v. P.
- 111y, ‘ [11] [ 111 -
- H ] ~
. = E =
. T' . -Jul 436 T [ —
— ._, wcu:n- — {  saamsoan SAMALE . P SAMRE
Pocabway | ldelERIC 2B (2R (st abeterics] [ a.A.

. . % T L1 3L et

r(h\ SYPTIT  T00 HiKW ' ‘

I 7/ S ¥ PP 21218 o —




New Jersey Loepartmeat of Environmeatal Protection 1Y ] . ."m DD
Division of Watcr Resvurces, Burcau of Potable Water \ w 20 380 NS TH
CN-029, Trcuton, N.J. 08625 . “C\'L '
Nazardous Contaminont Analysis Input ~ %6 L we

I 2abethioun uhfe&;gzmpmy ~ Rrinceton Supply aaniad3d

one. Elreabethlonn

Elzabeth, New Jexsey  £7242 -
Entw < oipn 1 Oppropreic.
ol e | || [T e [ en
s 2|9|8|lo Trichloroethylene 2¢l7l <ldAA) 2i6 o~ Hok.
ot A olsls |_Tecrachloroethylene 214171 < / SAARA o Hok,
et __2_[_9_!_812_ Carbon tetrachloride 2]/'7 < QEE [ ﬂ- X,
ot 29l8 |_1.1,1 - Trichloroethane | 2y [7| <|ezizll] 512]61016 hant H.K.
~| | 29lsle 1,2 - Dichloroethane 17 <|AAA/] 5]z o UK.
ot dd7le] [_viayl chioride 27 <§@@_T_| 2161016 ot HE.
~ A ol 64 Methylece chloride L1kl <|dA8A1] GRRGA o DK,
o Aol9 Benzene 2l7]7] < / 5]2|6}216 e HEi.
~] [ddlsls] [ cutorobensene NURRIEEZD gslzlelel [~ WK,
- | 2 - Dichlorgbenzene A1z} <1844 36314 - Hk.
oe] [ dalol2 X _1,3 - Dichlorobenzene A2 ]7] <A { dslzl6]f6 ow HK.
bl j _d dlo * 1,4 -~ Dichlorobenzene Nk Ll¢ :'2.":‘“ 1512yol? oat H.L.
o i i ZI 8 § 1.2.4 - Trichlorobenzene 2“12 < / 121(919[‘) et H'K-
ot ~ 1,1 - Dichlorcethylene 207l < ! sFtARLA e HK.
et N § Trans - 1,2 - Dichloroethylehe 171 <iglgisl) 216192 o LK.
= = Tk <ldgell B FEERRE {=F [y
“um:mu" M-‘ . o S Sample Jocation (brrce:q;ddmilaud ammicipality):

/ ng . D 2 7194 l'e_ IA‘ . M DN.V& ¥ n -5~ 0
ne Y e oo fl 3\2 T cercify chut this sample was collected by personnel
(s ctcnser__ g\hﬁ(}\‘ ;§_¢:__v}_»¥ﬁ; 5|86 authorized by the Departmeat in a manoer appruved by

Y Py e cthe Department from the locarion described abuve.
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Ferm WAQCAS0 NEW JERSEY DEPARTMENT OF ENWHRONMENTAL PROTECTION LRI LR S
N OIVINON OF WATER RESOUACES
MOOEL STATE WFORAMATION SYSTEM
WATER QUALITY COMPMIANCE SUBSYSTEM

42’} CHEMICAL OR RADIOLOGICAL ANALYSIS ieUT .. RECE'V]

FUSLIC WATER §VSTEM MAME AND ADORESS

ELIZABETHTOWN WATER COMPANY - MAIN SUPPLY : DEC 17 Noe
g TAl3]esE S ZRETh. NEW SERSEY  g72g2 i
= 495 o JOS—— s ] T e -
= ot TOTAL _TRIHALOMETHANES 9af3 Al 18 3 INGG o £

: ~| [T - [ (0 g [Id] [

-] [T [ 100 [IIrd ~

- [T1T | T 0 [IIfdr (=

-~ LLLL 1] 1110 (LI -

-~} [LLLI [ [ g [LIIrl [

=l [T (1] 100 [ [~

-~ [TIT T (1110 IO -

- 11 ] TN g O] =
o LLLL ! LU LD 78 I

EH i Bead Bok]  [ITHE

£0°39%Yd
o

@ LYTT 100  HLW
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[ -

87. 10708

B

10:00 P02

ELIZABETHTOWN WATER COMPANY
ORQGANIC ANALYSIS

N//] , ‘

N ]
Date _JANUARY = JUNEEyyc'd. ST 9_37__
€AY of Wru

GENERAL SOURCE - RARITAN - MILLSTONE PLANT

Plfm"""m ov

Sample No. 1

Raritan-Millstone composite delivered water - 8:00 s.m., 1/14/87

Sample No. 2 Raritan-Millgtone composits delivered water - 8:00 a.m., 2/13/87

Sample No. 3 Rarican-Millstons composite delivered water - 8:00 a.m., 3/20/87

Sampio No. 4 pgrican-Millstons composite delivered water - 8:00 a.m., 4/22/82
Sample No. 5 mgrican.Millatons gomposite deliverad watar - 8100 a,m., §/22/87
Sampie No. 8
PARAAMETER Lo DR, ' 1 3 ‘ ’
CHLORINATED HYDROCARBONS
Lindane 0.004 mg/)
Enarin 0.0002 mg/t
Methoxychlor 0.100 mg/i
Toxaphene 0.005 mg/!
CHLOROPHENOXYS
2.4-0 0.100 mg/!
2, 4, 8- TP Sitvex 0.010 mg/!
TRIKALOMETHANES
Chioroform - 0.008 0.005 0.011 0.018 0.018
Bromodichioromethans - 0.002 0.002 0.003 0.006 0.006
Chiorodibromomethane - €0.001 |4£0,001 |<0.001 {£0,001 |<0.001
Bromolorm - <0.001 |<40,001 |<0.001 f&0.001 [<0,001
Total THM's 0.100 mg/I 0.010 0.007 0.014 0,024 0.024
1,1,1-Trichioroethane - €0.001 |40.000 {<£0.001 [<£0,001 |<o.
Trichloroethylene - < 0.001 zo.o;; <€ 0.001 ?g.?g?:%i%t_' lé
Tetrachiorosthyleng - €0.001 [£0.001 | ¢0.001 |¢o0.001 |<aQ.001
(o]
o
@
Samgle 10 Number = 0V6987 lov 12787 |0v-27387 [ov38187 | 0v49387
Chlorine Residual {mgti) = £.05/0.80 [0.05/0.75 ¢.05/0,60| €05/0.74
Temperature, o - 38° 34° —f&iﬁl‘ﬂ 65° 62

Y ¥ SN
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APPENDIX C
LOGS OF TEST BORINGS
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WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOGOF BORING, /W=D .. SHEET 1 OF 7.
PAQJECT AND LOCATION SUAFACE ELEVATION PROJECT NO
MTHD/RHMW SITE, SOMERSET CO., NEW JERSEY 99.% £+ 84C4007 A
DRILLING AGENCY FOREMAN DATE STARTED DATE BINISHED
WARREN GEORGE, INC. Tovy TIRRO |lo June 496 |28 JUNE (93¢
DRILLING EQUIPMENT ORILLING MUD USED COMPLETION DW DEPTH TO ROCK
SEE NoTE, SHEET 7 |gewtovive (avik GEL) {50.0 F+ 0.0 £+
mounSEE NOTE, SHEET 7 SIZ€ AND TYPE CORE BARREL = samrees - 3 oy [ 15
CASING - A/X D’-"- a’E—WALLEB, ,0 Ft. aren v v ___ e -
CASING HAMMER JWEIGHT (LB) |DROP (IN) —————  [Pevmeamautamnonecmon
SAMPLER 3 T, T.D. SPLIT SPoon | | VERTIcAL
SAMPLER HAMMER JWEIGHT (LB) (Hp  |DROP (IN) GLENN WYCAMT
t SAMPLES .OC’K.i%::.‘
. N ; - g
DESCRIPTION E g§ §§§ 2 58'2 g g T §§ 35 REMARKS
& |"feed 2181 5| % $5|E
[} ® = s -4
4 Mede TOHF_Z Aeep!, vieathoied, SM~SC--| b A g Q
1§ P P cdd:4) A (o22/4) wt sAmd,| |1 o T3l
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:: (lO'-."Q_'&/:\)) {ine mvoined (\miﬂ.‘*.q) P\/v:'\e
[ occuvs ¢ isoluted evhedval egles.

190

TARGILLACEOUS LimESTone; davk
1 9vey (ux\)) fine %\'q;nCA (M:gr-' -':S, calcite
TOCcuss as {:voduv(-*{\l{n& cewment,

- 5.71\1‘;:4"—(

T v —
10 £4.

Cuttinas colleded
Frow 175 feeh,

{ARGYLLACEOUS LIMESTONE, a3 atave

SHapped duillingyo7

Cuttinas collected

Added vody 1407

Wty exPeHeJ
at & vate ot 50

gal./min. y Light

g¥ay iv colov

from 185 feeh.
Stosped dvilling, 1512

Added vody 151X

100 HiW

£921

Cquv\as Ca“ec‘}ea
from 195 feet.

Stopped Avilling1600

Q_Lfgw‘ih/jL{-t = 4.8 \m;v\/{«}__}é—ég wmw/oft = 6.5 w}V\./IOF'!.———aé_‘

-

wWatey G\(pelkw\
at a vate of 50
%al-/\mlv\.J W\ea‘wm
3"‘0\\/ ‘w colov.




WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BORING...../ "\ W"SD sHeet. ] oF |
o tawhiis = aoc:“?:::" .
- A ) Q H -
l DESCRIPTION z ed 3 TREREAN; g: ss REMARKS
& [FglEasi e jge® 8 |2 | B (3850
3 Les o - 8| 4
; 4 L J Added vody 1600
1 196 Water expelled
1 ] ata vate ot 50
1 - 197 al./wmn. Vewy
T i 1 Jav\( Skaytsh
T - 198 byowWn,
+ b -
-+ - 199 —
: 1 - 200 ~
: 4 - Y o don
1 QO( .1 Cov\'\l’\ﬁ ase€ .
Y — —— — —— == — == 201+ colovy chan t "
T 1 dithing Flus ;) its
+ - 202 ~ > {
now “ k* Ve tw
+ - 1 colov, ey
-> -2m-

Y
*

P VY VY U U TR 1
. —— 4 v

-

+
-

.,CLF:’:WC’NEJ a$ alove, 215

CLAYSTONE)‘ 3vay]s\n \q\ack CNQB? i .

Cuttirgs collected
fyow B05 Feet,
S%ptea dvillegy 1707

Ca'cide occuvs as ?voc*vve‘— £ rj
Cewoﬂ ;yv:-\e OCcuUvs as qso‘q"QJ S p

*vaw\oo:a\.S. [~ 208

€5\ wwn/lok+ = .\ win/fp e ——CT i = 0T win /P ——————

add ed tody 707

Walev eypel\e)
at a w.\*e o{' 50
34‘-/\'“;»/\.) vevy-

d\rk 3\10-\/ WA
Colov.

cuttings Cal\ec‘*ea
Frowm 215 feet.
S+oppul ‘r'.“]v\g,|758

T
N
a
1
100 HIW

Y921

N
d

ﬂvld!J \’Ud) 175g
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LOG OF BORING..../ A W=150.... sHeeT, 10 oF 1l
- SAMPLES uoc'uaﬁc:.n("
. "~ TU
T | 8lesel 2[5 | 8 18, ¥
DESCRIPTION - |ESSEg] 2 [39s g 2 1EE REMARKS
RlitH aHHLE
| [priveq f1uid davkouey,
4 - E . 9
———————————— _3‘3‘\ - 221 ‘}@’ Cov«‘\oL)r ‘DG!SG_J aw
r T ) iﬁ colov change in flud,
1 [ : wWatew oxpelled
]. - 222 'I\l a+ a Va\*e [4] Se
- 3 P § ﬂq\/m\v\ Ja\,k
1 . - 223 str[brown w colov.
} . M L 224 - :'QC Hings collected
MUDSTONE d{a‘rk veddish brown -F:oW\ 35 feet.
| QOR 3/Li>J caleite occurs as | 25 \L Stopped dvillivgy V10,
} Feactuve= £11ing cement oy T Added vod, 1910
} - 226 -
I ] J
1- L e ‘\-'#'
1 - 2284 s
4 - . £|\Water e\(PeHea
+ [229-1 ;a“'q‘ra“t a¥ 50
1 9 ¥ ﬁal-/w\lV\.J \«ea’dif»\
4: :no-_ Zlorown W calav.
o
+ 231 = ‘\-
-+ r - ;
o i—m— (‘6
< E J :"
1 233
1 i Yria ected
1' 234 %:ovv\ ;S%ie{c ¢
I Mubstoney as above, - Stopped dvillngy 1952
+ L - AG‘AQJ \'OJ) \9L8A
<+ km—
1[ rm-
] o - -
; — 238 -
I ] 3 water expelld
Waiter expet!
I 229 - FI ;
4 L B | at o vate ol 50
4 ~240— * 3'30"1/w?vx.)‘recJJ?s‘h
:- :2": g '_1_ b‘f‘owv\ N Cc‘ov.
4 ] S
o> 242 - }—
+ 5 - ‘s\) ;
+ - 243 —
L 3 o - U‘ ; ’
244 cuttings C?F[ ected
el frow *YS teer,
4'/\'/\\)D.S"TO’\JE'i as alvove, i B l l 5im'?,()J\,“u;,3} our
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----------------------------

.....................

fee

ey SAMPLES noc: CORE
Y — RACTURE
. . A o —1 8 °.
DESCRIPTION AL R TAR AR 3% REMARKS
s |Fglifsl 8 |ge®| & | & | B |23|E¢
g tee : = - = b4
1 L ‘é added vady 2oig
E - 246 — £
1 o 5
i 247 - > Water expelled
4 J T o\+ A ‘flo\/f. I=]
4 L 248 Z|50 gal./wmi,
4 N ., PN \-egljvf\r\ \a‘rov)w
4 | oaa £ |in coloy.
1 A 249 ] ~ Cuﬂ{*&s ca“.'\eg‘tdé $row %50
MUDSTONE, s QEOVQO . 250 S+0FPQA AV‘.“;VG) R057
L BoTToM oF Mot
[ 251 NoTes:
- o -
L - 252 - “ HNU V‘Q&A\'V\ﬁ.‘
4 X . o‘Y’ al So;\‘ awd
1 L 253 - voclk Sawp'es
<+ L - wal$ 0.0,
° = 254 4 'E\\ wﬁ'ev ~dis c_"m-»;ge
T [ 1 vates ave a.\f‘rc\.'\wd
1 - 255 - ard ‘rQ“}rQSq‘-\T
T b avevage ‘votes :;(
~ 256 - water” Atelitted
B o - Fvowm ‘\'\Ae a_g»,?%-“
T ~ 257 d viw ol\-'. Vo .
) B T 3 D‘rlnj'r aw
i . 3 Equip
1 {500 Fa. -.'fj ‘J’SPJA.C
4 _zgg_" 36 $+J kdle Cawrlﬂrd
L by Sihvowm Ratad
i [ 260- dv\\=T650,
! m o Faling v ig
- 261 vsed o UI TN
1 [ 262 +v.'c?v\e '-T—av- -
] A caagn "‘-S‘;ﬂ“f’q"“}
- 263 ~ Schramwm wig used
5 o a &6 IN o« V\.nwm',
1 - 264 - 5) Cu'HCv\E’s from
' :-235_- Al ‘ro‘\‘avy diilin
1 L weve ragtly Fine-
1 | 2e8 - ﬂ\l‘avd in Size,
...- —287f
o - A, !
268 7k
L o O
26 OJ
269~
- [
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APPENDIX D
MONITORING WELL INSTALLATION REPORTS
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CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL BCIENTISTS

INSTALLATION REPORT
SHALLOW MONITORING WELL

PROJECT AND LOCATION WELL NO. ELEVATION DATUM PROJECT NO.
MTHY/RHMW SITE, SOMERSET co, ng| MW-IS T.c. 100.60 tt ZHYCHO00T AR
DRILLING AGENCY 7 v FOREMAN DATE INSTALLATION | DATE INSTALLATION
-~ INISHED
WARSEH GFORCE, TVC. TonY TIRRO [Io TUNE 1486 |6 TUNE (955
DEVELOPMENT EQUIPMENT GALLONS REMOVED TIME DEVELOPMENT TIME DEVELOPMENT
! OMP
AIR COMPRESSOR & WATER TET | see RemARks  |F0fE Remanxs b e REMARKS
LOG OF MONITORING WELL
MONITORING WELL
BORING TYPE OF MONITORING WELL _\/eatheved bedvoc K
T
E ';' DESCRIPTION GROUND ELEV.M__ TOP OF RISER ELEV. SC€_obove
= T3 A —— venteocar
Lo IR 7SS S S S
[ i : 4ot 1D OF RISER PIPE _H.0 %,
] \ | vvre oF pipe _Stainless
i A dock veddish bvown, . : | steel
L ! TYPE OF BACKFILL AROUND
g “ : l RISER CeW\eV\* - bE\A'l.ovn'l'e
X ) avest
| | 7
I '1_ _WEATHERED RBEDRocK 7.0 Ls -—l§ ToP OF seaL ELEV. 3.5 F
[ COMPE TENT BEDROCK Ly — TYPE OF SEAL MATERIAL ____
- ¢ - L2 1.0 Q benlonide  pellets
s 1 L3 —2:0 o t\ S{
- - e 105 Q \
b - L' — \ \
L - /V\\JDS'IG,\)EJ Aavk VQJJ}{\n bvown, Le 30.0 I\ Q
~1A Ly 100 -—F }-—- ToP OF FILTER ELEV. 0. 5T,
i ] ' T_ TYPE OF FILTER MATERIAL ___
i i : Ng. X movie s_.omal
| J $1ze OF openiNGS 001 in.
— 6 —~ c Ly DIAMETER OF MONITOR WELL
G - - 6. TIP Y.0 in.
B 4 CyPSUiM, light Gray, 12:0
R
i 1 . BOTTOM OF MON. WELL
| JCALCAREOUS CLAYSToME) black. ved, cev. . £0.0 $t.
30 = BOTTOM OF BORING ELEV. /%5
DIAMETER OF BORING K0 1w,

el wed was flodwed oot with ‘Pva\‘\WC'J"“" atter dhe comgledion

REMARKS L.
ot dvilliva o

1
wa s tvewie

?__q‘r 1, well installed: o} 2) ceweat-bewtonite seql

é{‘u‘ 4l ﬁq R ATA UL 3\ ms’\'dH#C‘ [} \ockma.i’\v\ .0, vo“'ec+ ve caSma.H\ develogwe
o tiided ualil Jv“ sovaed with 30 aallowe oF ROCk H i Wo"iLv. \‘MW\Col-a\‘}cE/ av 1ifte

:Po,m {fov aPP\‘oX\W\a e\y (5 wm.nvies (becathe Avy) Wo:l’efj

Cn'flff, >creem
a.\"

61‘9

ﬂo&:ky‘/’{l’ wal €« , fed

'\?'h-\ “Eu” 25 minvles
apprX. (S min ontid

‘/Sl

Yy,

== maovne AN TANTS

001 1269

MTH
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INSTALLATION REPORT

SHALLOW MONITORING WELL

PROJECT AND LOCATION WELL NO. EOLECVAE‘ovl\«qoﬂum PROJECT NO.
Mf//O/K//MW 5/ -, SUMERSET , NT MW-225S T.C 6109 4. F4CH+007 A3
DRILLING AGENCY FOREMAN DATE INSTALLATION | DATE INSTALLATION
DEVELOPMENT EQUIPMENT GALLONS REMOVED TIME DEVELOPMENT "l;lg:PE§¥:EOPMENT

. STARTED
AlR. CcMPEESSOR € WATER TET | See REMARKS SeE REMARKS £z RemAteS

LOG OF MONITORING WELL

MONITORING WELL
BORING TYPE OF MONITORING WELL __ WWEATHERED  BEDRXK

E Y DESCRIPTION arounp eLev. 014 £4. TOP OF RISER ELEV.S€€ above
w2 - p—
o = L', ‘—P\— VENTED CAP

S N NS TR TG ]

[ : : 44— 1.0. OF RISER PIPE 4.0in.

] MUDSTONf/ dack ceddisn brown I | rvre or pire Slainless

b - l Stee

L - (T

|

| 4 ] TYPE OF BACKFILL ARQUND

5 'z J I | RISER Ccmcvd" b %m*t

L : I qfoof

- 1 (WEATHZRSO B<Llocig7.0 ts T vor oF seaL eLev. SY.YH T4

- ] (ComPETENT  BEDROCK) Ly —— N TYPE OF sEAL MATER AL

"8-4- L2 7Q % ben oni C pel 4

s - Ls 2.0 L |\ h

] wlZl N N

[ =7 N N

oz dock reddisn sreen [ 222 | | L NN

|2 6 MUDS ) ON.,/ d.’}(k reddsn 4 M_ -_F P.j..- or OF FILTER ELEV, 53.4 B

i i t‘f ¥ TYPE OF FILTER MATERIAL ___

-1 ET ,1 no. 1 mirie Sand

L l (IS size or oreninas 2. 9/0in,

[ Ly . DIAMETER OF MONITOR WELL

[ /6.8»-d - 4¢0in.

o - "'::'-

~se4—— BOTTOM OF MON. WELL
. | mev. 4o
r—Z/.a- Lol e BOTTOM OF BORING ELEé Ho4
DIAMETER OF BORING 2. & (7 Oin

AEMARKS Oclf'//nu) /WUJ was ‘F/US'/):’,( 001’ WIT;‘) ‘Ff?)"/)w,l_f(/ a‘F‘/‘e/ ‘h\e, me‘ﬂ/c‘%lé“n gf

dedlin a4 g?,ar to weyl instulalimy o 2) cevnent- bentinde cesl woS treme opouted

it “canydus - 3) nstilled a  leckiia  Flusn  mocated profecfue outer cover 9) develyr. F:
cir [itred bl dey Lallowed To recover |, ave el EREY. until Jr'y, repe tod 'pr,_‘-_wrc
for 1 hove (woter eXpe//eJ Fom hilz hag :/gm‘ brown  wgrgcteo sy CPARL VARTZRS SiAN

Color of end ot Jevg‘ap,.-,,q") water Jelle alm“ enhre screen (enj'ﬂ,

~Far 25 nrin, UJ‘Mj /ex)ck-y ﬂI// (A/l-fef/a.u— /'Ff'CJ (m7‘1/ a/r)/

WOODWARD-CLYDE CONSULTANTS
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! INSTALLATION REPORT
SHALLOW MONITORING WELL
PROJECT AND LOCATION WELL NO. EOLECVATION E;IAT#’:" PROJECT NO.
€. 143 .
MTHD/RHMW S1TE, SOMERSET co, n7 | MW-3S T.c. 14a 64 £t gHCH00T Aye
DRILLING AGENCY FOREMAN DATE INSTALLATION DATE INSTALLATION
STARTED FINISHED
~ WARREN GEORGE, T wC. TovY  TTIRRO [|€ June 1a%6 | 19 Ture 1476
DEVELOPMENT EQUIPMENT GALLONS REMOVED TIME DEVELOPMENT szDE¥E LOPMENT
STARTED LETED

LOG OF MONITORING WELL

MONITORING WELL

ORI
BORING TYPE OF MONITORING WELL _W Sathey ed bedrock
- S b
Eu DESCRIPTION GROUND ELEV. 4! Z_f*- TOP OF RISER ELEV. M
=1 L‘, VENTED CAP
— O - TR TR RTRT
5 J OVERBuURLEN 3.0

<4=——1.D. OF RisER P1pE H.0 in.
| yvee of pipe _Stainless

| Steel

|

%

TYPE OF BACKFILL AROUND

' I J I RISER cemfn+ - bev&m;"e
I 18.5 i 3\'°V+
- - - — — — = &
L ts 1 ToP OF seAL ELev. [0A.3 F.
S . Ly —— TYPE OF SEAL MATERIAL
- 39.5 bentonid e pelfe‘ff

l

. J :FVI/‘J'DSWONED YEHOUI.IS\I\ lovown.,

6~
n
o

L L

|§

b~ ~=— TOP OF FILTER ELEV. 100.3 H#

) TYPE OF FILTER MATERIAL __
B ko | wovie Sond

PAA Y

SEEFECE
=
&
R A T

I . ; '
b 4 _weATHERED BEDRock 50.0] e size oF opeNInGs 00! in.
NAAASLIARLLN ANie L DIAMETER OF MONITOR WELL
= =] ZANDSTONE, Yellovich bvown, 53.5 7 e
- 4 ANE D RTITE L Liaht Bvown 5.4 e LT
7 7

LS
'

y BOTTOM OF MON. WELL
3 sLev. 72723 'F"‘

~=—BOTTOM OF BORING ELEV. Z8.8

L-——-l— DIAMETER OF BORING £.0 v,

REMARKS hal'f:n;vg VY\‘JA WwWa g '@l'lf&\ﬂ; OV+ W"“‘\ ¥‘l€$\\wo\4ev ﬂ{'"’f“ the COWQ\‘4:°‘”
r\jr A il ia a;’,l ev:o\, $o well iws#ol\.‘“aw; Q\CG‘M€V\+‘\3€'V\‘\0\A;+Q S(ol\ wa § *’Vewie
C\‘rf‘w‘:f'rl ]vﬁo av«'.t','\us‘. 3} 'nhS‘Fa”ecj & 'C’Ckl‘rJo\ ,3'\\/\. 1.9, p‘fo‘\’ec‘}'\\le Cas;\"a‘LH\JEVf’opw
{ oiv \H‘E‘c‘ wndil AVZ{) SL‘:\'ol;c‘ w.th 20 30“0'&{ ),{J JRcckv-H:“ u{aa*‘e\r; QW\MQJIO\‘H\\/ o L'lfh’o‘
agon for approxately 15 winides (becawe ovy), water- '
~ )36 ed adon i entire /SC"Ce"‘ levgth for 25 mmtes U';z’f;no " 3clov:wnizft:g‘:o: CONSULTANTS
Rocky Al woter , aie lifted yntd dry.
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CUNBULIING ENVINEEND, GELLUGIDID ANV ENVIMUNMENITAL BSCIENTISTS

INSTALLATION REPORT

SHALLOW MONITORING WELL

PROJECT AND LOCATION SilkseT, |WeLLwo. nevn;o&u DAT%’: PROJECT NO.
. . < O.c. 134.24 Ft
MTHO/RAMW sh=, 14T MW-4S |3 Gaus & E9CF007 A2B
DRILLING AGENCY FOREMAN g‘leATRETIQDSTALuTlON g&];:JENDSTALLATION
WARR=t) GERGE, INC, TonY TIRRO |")g scer, 1986 | /6 Sert, 198
DEVELOPMENT EQUIPMENT GALLONS REMOVED TIME DEVELOPMENT TIME DEVELOPMENT
— STARTED LETED
AR ComPRESSOR & WATER TET |Sce RemAkKs S Rempris | Sec REMARKS
LOG OF MONITORING WELL
MONITORING WELL
BORING TYPE OF MONITORING WELL oeatheved bedrck
g E DESCRIPTION GROUND eLev._123.8 Ft. TOP OF RISER ELEV. Ee_g_a_\ﬂ
8 [ Ly N VENTED CAP
-0 IR
i . : 4b— 0. oF miser pire _ GO N,
[ | | 1vee oF Pire _i*m'_g&_
[ ] OVERBURDEN 3.5 e | l Stee
- T — — I -r—ms OF ucxnu. AR
i + j L | RISER cemon - %’:?ﬂ
I | Y UDSTNZS guck pogcish b"’-”u) : : _graa
L 4 Ls --—.k vor oF seaL erev. |1 7.3 #
- 1 Ly — t\ TYPE OF sEAL m\'rsa L.._.
| ' 2.0 N N
. o _ WEI\:/: fcl E_LFVLK ‘02 Le IZ.O Le L3 Q h
L . CoMPETt0 ] .-B.DMCK L — \ \|
L " 200 N S
/2 = w 120 -—g h~ <a— TOP OF FILTER ELEV. M
- 4 § o
[ 1 MU STONE dack e2idish o (““|‘3T v o iLren waTemas
: : L ':- : s1ze oF oreNiNGs 2.0/0 in.
L /6 - L - DIAMETER OF MONITOR WELL
] w _HO in
S
L - ELEV.
20— 55 e BOTTOM OF BORING ELEV.I02:8
DIAMETER OF BORING —- /") 30'”

REMARKS /)df’//”"? mud _was "F/(/S'/N’C{ ot with Freshuate atter the comyle For ot
drillys  1ad” prie Fo well instuflatin ;. 2) Cewent- bentoi Te sen]| was Frome apsdod
infoe " apnihs ' 3) insTalled o fockira  Bin. LD, priTective casing. 4) developrcit:
aic litted vafl dry, wate- ,eﬁ’eJ a./a'nq entire Screen /enq'fh $c-" 25 min ur'mq goc/ix
Hill V‘Gdﬂf aic [ Ffed uatil dr)// a,//oweJ 7s reCoUe”, |NSPECTED BY CARL VARTERESIAN
o [Fted MH ‘{’/ ,m/:afedf frocecfwe fr 20 mmo‘fu WOODWARD-CLYDE CONSULTANTS
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LUNBULIING ENUINEEMD, GEULUVLIDID ANU ENVIRUNMENIAL BUIENTIBIS

INSTALLATION REPORT
SHALLOW MONITORING WELL

PROJECT AND LOCATION WELL NO. ELEVATI&: 9'A6T 9 PROJECT NO.
MTHD [RUMW SITE, somerser T | MW/ - 5S |28 N5 R | 84c4007 AzB
DRILLING AGENCY FOREMAN gTA;I’:TIEJDSTALLATION 2:“1"; l;lgTALLATION
WARREN GEORGE , INC . TONY TIRRO | 2.5 Sept B8d 25 Sept 195
DEVELOPMENT EQUIPMENT GALLONS REMOVED T‘:'MAEH?EE:ELWENT "l’:lg:’tgégomsnt
AIR COMPECSSIR.& WATER Te7 |S€E Rempgks |P'S& pumArks | see Remarks

LOG OF MONITORING WELL

MONITORING WELL

BORING TYPE OF MONITORING WELL ___ WEATH KD BEDRICK

T -

E ; DESCRIPTION arounp eLev. 149016 T+ TOP OF RISER ELEV.Se€ above

= T T VENTED CAP
— O MMW{WA | NN G S S N )
i ] : <4ot}——1.D. OF RISER PIPE 4.0 m
: ) | | rveeoF ppe _Stainless
[ ] w | e

I
e 7, 2 o N - TYPE OF BACKFILL AROUND
i L QVﬁlzedf‘D;"J . _82— : ' RISER Cﬂmemf beh+dm
L . | i v?rou
- . Ls -—k ?:Tor oF seaL erev. 133.6
- 4 L T_ \ TYPE OF SEAL MATERJAL _____
= M ) ﬁ(ONE Jo«k readsn Broun |2 _2' g Q \{ berfunfe_pell f}
i T L3 —— L I\
b - L‘ 264 O L‘ 3 Q
b o Ls = O }\ §
- - L. . N Q
fro Ly 2—0—9- -—-—% }-—-— TOP OF FILTER ELEV. \31.6#

i ] r‘ﬁ TYPE OF FILTER MATERIAL __
» - — VE‘\—-: 0 g:‘D“"CK 26,0 R ,.:?.:111 Fex /70 I /),Jf/-} ;JY)C{
L Ckifz ST bTnRx e {1y — s1ze oF orenins 2. 01 in.
234 L o DIAMETER OF MONITOR WELL
L . 1 TP %0 in.

5 . {'V]UDST&\)C’E/ CIC\(‘( Y'ch(il\st] bro.w\

BOTTOM OF MON. WELL
ELEV. L tt
—=—BOTTOM OF BORING ELEV./05.0

--——-I— DIAMETER OF BORING _5:O 11

3¢ o

REMARKS DAeilling grod was Hoshed oot with Freshuafrr atfer tne Com,jotn £ dalliy

nd  Pridr Yo well installng @ 2) Cement - bertmite  Sea/ was Tremie 9/.7(,/2.3/ 107

annul.s - 3).nsTalled a /oc,éfuy & in. ID. prutectine cas,ra ;. 4) developmert
o Lt N o ary, svrged with 39 gallms aFﬂbch Al waler, air /Ffff g ain
4.~ affwl(‘"‘dfc/)‘ 15 pty Centil dey) srepoted For 25 houise oo e C. \acTeresicn
wrff €yac. 4 w\f"’ was clear W, //eﬁ{e / j entice screen ~=~waan-CLYDE CONSULTANTS

Jength U,W Bocty Hill wider jaiv [F5d ontil dey. MTH

001 1273
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INSTALLATION REPORT
SHALLOW MONITORING WELL

PROJECT AND LOCATION _S—deﬂS-C’rQ WELL NO. ELEVATION DATLI?* PROJECT NO.
MTHD/RANW s v | Miwv-6s |28 WA W | S#ct007 A28
DRILLING AGENCY e FOREMAN g:;ﬂirl?gTALLATGON E‘An'll’gHuEHgTALLATlON
WARREN GEIRGE , IMNC. 7o) TIRRO 12 SePT. /98| (S Sept: 1986
DEVELOPMENT EQUIPMENT GALLONS REMOVED ;’:’:ER?EESIELOPMENT ng:&:gsbmeur
Al ConPRESSR & WATEE T | Ses kemmRES Sce REMARKS| Saz i a1Acks

LOG OF MONITORING WELL

MONITORING WELL

R

BORING TYPE OF MONITORING WELL LV@J%&/‘AJ be drs c,é
L , g See above
E ; DESCRIPTION GROUND ELEV. 45 TOP OF RISER ELEV. Se¢ aboyv
== — ) T VENTED CAP

-0 BRIR RO —————

b 10. oF miser pipE T O N

OVERBURDEN _3.5] | 1vre o pipe STan/ess

I
|

o U N
8 - | TYPE OF BACKFILL AROUND
N j I l AISER Cemwr‘ ben?“m.f&
L : | Il
- : ts 1 _ 139941,
i 1 mudSTONE da(k ceddish trown —_ N k TOP OF BEAL ELEV. 2>~

/ ty : N TYPE OF SEAL MATERIAL
_ /6 L2 16.0 % ben fm:;g pellels
L Ly _L.0 N S
- o 220 3 Q
[ ] s 0.0 N R
- 24 L £2.0 --—-% b~ —=— TOP OF FILTER ELEV. |2 7.1 i
[ i e TYPE o, FILTER u_nsmAu.J_
] _emowo conan _angl | | | B Lo lmnicud
L CoMPETENT BeDRxK te {1k — mize oF oreninas £.07 in.

27 L DIAMETER OF MONITOR WELL

t. . TP + 0 n.
- {1 MUDsS TONE, dork reddsh Lrown
[ {— BOTTOM OF MON. WELL
- ] ] ELev. |08.9 $1
- 40— l—— BOTTOM OF BORING ELEV.[05]

DIAMETER OF BORING 2 - Oin

asugnxsﬁd/r"//"nq MUC{ w i3S +h$h€:j Guf U//I-ﬂ) Fféfhwafff of‘f’ew 'f'hc CJW\D/C‘,‘I(,‘\'\ a‘f
dr.’Hu«\ J,;:( for/ér fo (,Ua// ins‘/"a//a.‘fllm A Z) cenesil - beu'fdni‘fe S‘e,,../ s IS f;‘e;n,e argﬂ‘e»f
in‘f’a J()_,)n_,/uS'T ?) {nSf..LHQJ A /OQAI'V’ 5 {"\ LD prgf'-.’c?‘l;e gu‘f;’f 55 4q 9) d?ve/&[/h'nlf:
air I nfl dry S'ufgefu.u'fh 40 a dlas of Recky Hiil water’ “ae litted ayn
for apprXinately 20 min Cuntd er)/ ,,epc‘\-f{j procedure srectep By Carl Varteresiu

Lo 2% hoors ot 6:/\;(/@//(! water was clear, water Je?‘/cJ WOODWARD—CLYOE CONSULTANTS

entire Screen fength +or 25 min vSing lzock/ Hill waTe~ , arr (iFted uatil ry.
MTH 001 1274
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H INSTALLATION REPORT

‘ SHALLOW MONITORING WELL
PROJECT AND LOCATION WELL NO. ELEVATION DATUM PROJECT NO.
MTHD/RHMW SITEy SOMERSEY CO,NT I.C. 145.33 §+ HC
ORILLING AGENCY ” FOREMAN g:::_rl:gTALLANON FD'AJ;:HI?STALLATION
WARREN GEORGE, Twe. TovyY TIRRO |{} Juwe \ase |13 Tume 19¢6
DEVELOPMENT EQUIPMENT GALLONS REMOVED TIME DEVELOPMENT TIME DEVELOPMENT
STARTED COMPLETED

AT COMPRESSOR @ WAYTER TET

SEE REMARVS SEE REMARKS | SEE REMARKS

LOG OF MONITORING WELL

MONITORING WELL

0
BORING TvPE OF MONITORING WeLL Weatheved ‘oedvock

E Iy DESCRIPTION arounp ELev._|H3.8 F+.  ToP OF MIsER ELEV. See_Glboave
wz _ ~
2= L‘, C\ VENTED CAP
- 0 IR B
i ] : 4o———1.0. OF Riser PiPE 4.0 in.
[ ] | | rvreor e Stainless
) i 1 L2 ' I S+€€|
:. - OVERBURDEN I TYPE OF SBACKFILL AROUND
: L d | RiSER Cew ent - bev\"twlh
. R i ' _ avayut
13.4 ' I3
- T " —-"——-——— = = Ls -—l< vor OF sear ELev. [30.3 &
: i R Ly — \ TYPE OF SEAL MATERIAL
T L2 13.5 Q bentowt e pe”e'*s
~ } - Ly 50 N N '
b w230 | Q N
‘ TMVY$ToN Ej Jav\( veJoI;s\\ bvown. L — \ §‘|
B T Lg H3.0 N Q
i F = Ly 200 -_% L—,-— Tor oF FiLTER ELEV. |2 5. 3t

T— TYPE OF FILTER MATERIAL ___
H no. A wiovie Sawo‘

%

L J \WEATHERED REDROCK 1310 "]':'""3 ol

L oMY ETENT mEvReck R $1ze oF openings Q. Ol in.
L v DIAMETER OF MONITOR WELL
i . e H.0 in.

o -

MUDSTONE’UIa\r\( VQJJ:S\'\ \a‘rowv\,

SOTTOM OF MON. WELL
ey, (02.3 ¥+

L A ]

DIAMETER OF BORING 3.0 11,

REMARKS “ Cl‘r:”;*‘ﬂ Wmo( We ¢ ‘HJS\‘GC‘ ou+ with Fveskwah\r a#ﬁr e Caww\d‘fa\ﬂ
g cl'f}Hr,~3 owxcrl ‘gvioy Yo vze” insh\\m\;w} 3\\7 cew\ew\-heﬁowﬂe Sedl was trewe
01“‘(@:4\66‘ QV‘\(,\ AN /\\JS: ?\rlmsxauf’d i lack‘.v\q\ Z in, TN, VO*(’C*’:VQ oS v, Lh J@'J?") oo @
-z Lbbed yedl vy sovaed with 30 gallongo} Rocky-Hil wolev, [wwmediodi® aiv [if4e
! aﬂa.n for o(n‘a\-ax;wa'}el\/ 5 minvlesg \‘OQCO\W\E 0("7)‘ INSPECTED BY _Jim__ Scavvous
~ jefted  along gntis / ; '

Waler jefled o nTire Scréen 60% using ﬂock/ Hill afafer/wooowuo-cuoe CONSULTANTS

l' ave Miffed untd Jr)’.
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CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

INSTALLATION REPORT
SHALLOW MONITORING WELL

PROJECT AND LOCATION WELL NO. ELEVATIgN D?T r PROJECT NO.
a. - D' Cv | I- b *
MTHY/RHMW STTEy SOMERSET Lo NT| MW-9 S T.C. 150.3a £t.  |BHCHOOT MR
DRILLING AGENCY FOREMAN DATE INSTALLATION OATE INSTALLATION
. STARTED FINISHED
WARRE N GEORGE, Twe. TonY TIRRO 20 JUNE 1986 | 2O JUNE 19¢€6
DEVELOPMENT EQUIPMENT GALLONS REMOVED TIME DEVELOPMENT 'l":IgME DEVELOPMENT
g STARTED PLETED
ATR comPRESSOR € WATER TET  foee REmARKS SEE REMARKS | SEE REMARKS

LOG OF MONITORING WELL

BORING

MONITORING WELL

TYPE OF MONITORING weLL _Weathey ed bedvock

g E DESCRIPTION arounp eLev. 149 . € £+ TOP OF RISER ELEV. Se¢_above
= I Ly c:\ VENTED CAP

- O SRR IO RCERRT

I 7 : 4———1D. OF RisER PIPE H.O n.

: ] I | vvre of rire Sla tainles S

OVERBURDVEN v | | steel

.. J - " -"— - ——-"—-— = £ ‘-5 | TYPE OF BACKFILL AROUND

L ; : msern Cowent ~ beadmie
o avayt

i | | g

F ] Ls TN Tor OF seaL eLev. 273 84

i T Ly — '\ £ OF SEAL MATERIAL ____

[‘ - L2 225 Q \{ ewtonite pellets
Imun STOMEJ Adar¥ veddish brown, Lty —2:0 L3 l\ §

L. e 23.0 Q N

= - L' —

[ T kg

- 7 Ly 20.0 o t-j-- ToP OF FILTER ELev. 1353 F

F o T'— TYPE OF FILTER MATERIAL __

i } k_i‘ '|l" i no. | wovrie Sawvd

- 41 WEATHERED R®BEDRock B B ' ‘

! +---—--—— - 35.0] /i i![" is}— s12€ OF oPENINGS Q.01 in.

F. - CoMPETEMT BEDROCK L n ul;‘l! DIAMETER OF MONITOR WELL

AN e 4.0 in

I ) Y

: ) ./V\UDKTOIUE) Qtd\rk Vcoldir’n b\'awh. '- H]?..l
) Yioi—— BOTTOM OF MON. WELL

™ b ELEV. 103.3 #.

- 7 ~ ) e BOTTOM OF BORING ELEV,103.8

DIAMETER OF BORING &0 in_

s Do‘v:”.'wa \mua wd§ Hu(\\t’cl 0u+ w;"f.f\ {\YQS\'\WG49Y a‘F'LQ‘r '\\I\Q COWE\S‘LIO\A

REMARK
Oi' o“flﬂ'v»cL Q\;JCJ oergy Vo well ims*auu*lo‘«; 33 cewev\*-\oeﬂom‘\\e seal wasg Jf‘re\m(e

Cvgsted 'm*g avnurvs; 3) 'ms-l«”eel a lockiva o 8'iv\.I-D.. oyotect:

e casing’l H) Aevelopment :

aiv Litted ywniil desy Sovaed with 3Can”ax§] ot ROCk\;“H:” worl

agoiw fov a(y‘cax?m’a]#c\y 15 wainodes (bzmwe Avy)-

weter Je fe a—/fry

/Zocky Adl ,Ja)‘er/ alr (ffed until dr/,

eva '\W\W\é‘;l:n{'!\l Ay L Hied

A 7
. insPECTED BY __ Tiws  Scavvow
m‘/‘/m sereen [e ﬂ -FZ, 20 m/'hJTe: on';y WOODWARD..LL YDE CONSULTANTS
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CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL BCIENTISTS

INSTALLATION REPORT
SHALLOW MONITORING WELL

PROJECT AND LOCATION WELL NO. ELEVATIE‘N( ?“AT M PROJECT NO.
NoPN | . *
MTHD/RHMW STTE, SoMERGET €Oy NT| M/~ 10S I ¢, 153. 50 £+ HUCHOOT ALB
DRILLING AGENCY FOREMAN DATE INSTALLATION OATE INSTALLATION
. . STARTED FINISHED
WARYIN GEORGE, T ne. TonY TIRNO  [|y JyNE \a¢6 |16 TUNE 19¢4
DEVELOPMENT EQUIPMENT GALLONS REMOVED TIME DEVELOPMENT T:;QMEPD:¥ELOPMENT
. STARTED C LETED
ATR CoMPRESSOR & WATER JET | gep QEMARKS SEE REMARKS SEE REMARKS

LOG OF MONITORING WELL

MONITORING WELL

BORING TYPE OF MONITORING WELL _W eathev od bedivack
g E DESCRIPTION orouno eLev. _(51.7f+ 7o oF miseR eLev.See above
— ] LI| T— VENTED CAP
L O
- ] 4o 10. oF miser Pipe H.0 in,
! ] | vvre or mre _stainless
i 1 OVERRURLEN | sheel

-
~

TYPE OF BACKFILL AROUND
mser cowent = boulonde
ﬁYovf

V)

5
I

Ll 77 A ™ T

I
|
y ToP OF seaL eLEv. 13,3 Ft
] L — TYPE fF SEAL MA‘IﬁRrL__
- L2 23.5 bentonite ypelle
N 4 /”\UDSWOME) Javk \(QJJ;‘\\ brown, Li \ ne .p 3
3 -l . '.3 h
el N
p - L‘ H7- 0 §
-7 L 22:0 " b-’-— TOP OF FILTER ELEV. |27.2 £
F ] oy T_ TYPE OF FILTER MATERIAL __
[ ] _weateessy mevroek _ _ awg - He—
N J ComPEYTENT REDROCK $IZ€E OF OPENINGS .U i
L DIAMETER OF MONITOR WELL
L J TiP L{IO (‘V\-

L ./V\UDSTO.‘JEJ Aavk yeJJ.’sL\ bvown,

BOTTOM OF MON. WELL
gLev, 1058.93 €%

) wa—BOTTOM OF BORING ELEV.)0Y4.7
DIAMETER OF BORING Z.0 in.

REMARKS ﬂfolv:”t“a cud was floshed ot with $veshwaler afder the Co\mp\e“,‘a‘w
4 A‘rf”:nq ow\clJo‘f:cv 19 \NQH n'V\S‘\'a”u"‘-‘ahL&\ Ce\N\CV\"-EE'/\‘}OV\HQ 5ec,| Wwa g *\,qwﬁe
avoded o a\\‘.\“jl\Js; 7} tnstalled o loech 7o, Z:n. T, wretective caginal ) development:
giv U Yed yedil vy Tsovged with 30 gollovs7ob Rocky il woler, imuddiately aiv e

- -

L 17 —

o«ac\:v«. fov a(ﬁ"«cxiw\raie\y dls winaes (\:ezame clvy). INSPECTED BY 3—;’\"\ Scavrow
wdfe/ ‘)Cf/ej “/’/7 entie Screen /i}y‘ﬂ‘ £r 25 minJtes WOODWARD—CLYDE CONSULTANTS
US/Hj ﬁoa&/ Hi (M:fer/a.; /-ﬁe urﬂ‘// c/r)/ W 001 1277
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CONBULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

INSTALLATION REPORT

SHALLOW MONITORING WELL

PROJECT AND LOCATION WELL NO. gevnln%u o;gu.ﬁ PROJECT NO.
C . [
MT/‘/D/R/'//WW Sz, somerser, vy MW -11S |35, lag.qg 4. | 84Cc4007 A2B
DRILLING AGENCY FOREMAN . SD‘?TRET‘ENDSTALL‘TION EIANTEH'?DSTALLATION
WARREN GEORGE ,Inc. | Tony TIRRO |16 Serr 1986 |77 Sept- 1996
DEVELOPMENT EQUIPMENT GALLONS REMOVED TIME DEVELOPMENT mpf{séomem
STARTED
AlR ComMPRESSUR 3 WATER JET |See RemARKS | Sae pemARKS | See gemARks
LOG OF MONITORING WELL
MONITORING WELL
BORING TYPE OF MONITORING WELL W'—a:’%e"“/ be erk
E E DESCRIPTION arounp eLev. 1280 £+ tor ormiseR ELEV.Sec_above
= gy ‘:T\ VENTED CAP
-0 DSTRIR RO RO
i b : 4e—}—1.0. OF RISER n;; 4.0 in.
[ ] = | vvre oF pire __J_','WJ__
L _ovERBAROEN 35 Lol st
L 5 | TYPE OF BACKFILL AROUND
| j : | msen Cement- bentonite
’ doh b | e
VA - n
L i MUDSTU;VV, duark r\_o/ " row Ls """Q 7OP OF SEAL ELEV. |36.0 §t
- 9 Ly —— '\ TYPE OF SEAL MATERIAL
"/0 - ) L2 ﬁ l§ knﬁ)n//e /g//gfs
[ Ly 2.0 N S —
! 4 w 210 e § \
L " ; S 25.0 k \!
P WEATHZAZD_a20RacK 15.0[Le S=r N
:'/ ':—" ——ijz-‘f;‘/zf BZDRIK L &Y -_% t—.— TOP OF FILTER ELEV. |A4.0f}
T— TYPE OF FILTER MATERIAL __
= T ﬁ’glllé “J no. 1 moric SAND
[ ] ARHy i3 size oF openiNGs 2.9/0 in.
L | i/ b O 5
20 — /4J0 YTJ,’V;/ dark rgJJ,jL; row ) L bz D'AMETE:';O&”;;“TO" WELL
- e ; TP . .
-
i i BOTTOM OF MON. WELL
- - eev. [03.0 ¥4
| 25 S350 BOTTOM OF BORING ELEV.03.0
DIAMETER OF BORING i_a_”_’

. REMARKS Qdf'm'% /HUJ was ‘F/US/'MC/ 001‘ with ‘chf})waj?f afte- ﬁ)e Co‘m;)/e'f/;;a 0+-

drillny _and  pegr  fo well installatim: 2) Cement - benfonite Seal was  fremie Jrogted

info " apnyivs ;3 nstalled o fecking 8in. I.D.J'grﬁec'h'vc casSing , 4) develipral. & -
[$ted yntil dry , waTer jeffed alony ontice  scceen leeqth for” 20 min ysing Focky
Hll wofer, aur 1:6fed ~atil dey”) allined to recorhmscrsony _CAL VARIReS AV
o /iFfeJ Unf"/ J,./ ajw'n/ m//aﬁfe‘f prvccc/ure ‘f;r 25 mmm’es_wooowno-cn.vosconsuurmrs
MTH Q01
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CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

INSTALLATION REPORT
SHALLOW MONITORING WELL

PROJECT AND LOCATION WELL NO, E)LE(\:IA?IO"; DgA_}l’ r PROJECT NO.
i (1073 H . .
MTHD/RUMW STy SOMERSET €Oy MT) MW=~ 13S  17ic. ingiee | 8HCHO0T7 A28
DRILLING AGENCY FOREMAN DATE INSTALLATION DATE INSTALLATION
- STARTED FINISHED
WARREN GECFGEJ TNC, [ONY TIRRO 19 TUNE 14986 |19 JUNE 1996
DEVELOPMENT EQUIPMENT GALLONS REMOVED TIME DEVELOPMENT zw.:PD§¥ELOmENT
STARTED L o]
ATR CcMRPRESSOR § WATER JSET| CEE RE MARKS CEE REMARXS | sre QEMARKS

LOG OF MONITORING WELL

MONITORING WELL

BORING TYPE OF MONITORING WELL weothev ec) b 90‘ vock
L~
= erouno eLev._110. o £+ TOP OF RISER ELEV. 56 _akove
g z DESCRIPTION i ‘_ﬁ\ —loNe
— L', VENTED CAP
- O /N NS R R
[ T dotd——10. OF riseR PIPE H.0 in,
[ ] OVERBURDEN | trvre oF Pire S“’c\ihlcq
I ) 3.0 L2 | steel
4 TYPE OF BACKFILL AROUND
- 9 | Musen coment = bentonte
3 - | %\’OU*
| ] MuDSTONE, dack reddish brown. s )
L 4

Ly

Al

‘ ToP OF seaL ELEV. [0Y.6 £,
TYPE OF SEAL MATERIAL

beatonite pellets

r
oY
|
-
~
NN
o

C Ly —= §

b WEATHSRED BeDRock 6,0 fug 1200 | 2

i N COMPETENT BebDRocK L — k:

I } Le 20:0 §

-2 MUDSTONS, dark ceddish brown w120 J— h-— ToP OF FILTER ELEV, [03.6 ¥

;|
¥R 7 T T T T

i 7 "'. No. 4 Movie Sand

: : 2.0 t i $12E OF OPENINGS 2:0(0 (0.
(6 L7 #34[i}snl— DIAMETER OF MONITOR WELL
[ e 4.0 .

| CALCAREOUS MUDSTOVE, dack reddish M

- ﬁ brown SOTTOM OF MON, WELL

i T gLev. _70.6 *1.

-20 - ) e BOTTOM OF BORING ELEV.12.&

-———l— DIAMETER OF BORING 8.0 in

REMARKS N A ilhing wod was Flushed oot with dveshwoter afler the compledion

ot Avillive o d prior Yo well installation: 2) comewnt = bentanite Seal was Fyvewieo
O\‘mu‘\'t’c\ Mfc ow\v\u‘\us‘. 3\ iwgla“ed o lock(w;g Zin., T.O., nw\\ed;ve casivas '4\ Jeve'mw\f“'
div LHed o] alv-/\J suvoed with 30 aa\lov;Jo‘F Rocky: H‘.'H walev, ;wwggia"‘re\\, a\'.v-‘ .34
Agan for a p!vox(w\.cﬁ'el\y 5 wiinvtes (\oecxw«f Q(vy). {NSPECTED BY Tiw: Scarvow ’

(ader /€ ed along trtire Scrzen /‘"7/77 1/5/'? Lock ({l  WOODWARD-CLYDE CONSULTANTS
&/alfc// arr 1iFted “untd c(f)/
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CUNBULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL BCIENTISTS

INSTALLATION REPORT
SHALLOW MONITORING WELL

s ey

! PROJECT AND LOCATION . WELL NO. ELEVATION DATUM PROJECT NO.
|| MTHD/RAMW SiTz someaser, wx| MW-/4S |28 T35 | 94c 4007 A28
DRILLING AC?ENCY FOREMAN g:;r:"’l::TALLAﬂON 2&1§J2ISTALMTION
T | AR cEursE, [VC, 7ovY TIRRO /8 Seyf 1986 | I8 Sept (936
DEVELOPMENT EQUIPMENT GALLONS REMOVED TIME DEVELOPMENT TIME DEVELOPMENT
; AR CombRESSIR. § WATER TeT| Sée REmMAIKS “§2: °g€/nf)gcs co;??fe%mmg;

i LOG OF MONITORING WELL

MONITORING WELL

BORING TYPE OF MONITORING WELL WEATH=RED BeDRocK
g E DESCRIPTION arounp etev._ 130 %Y. tor oF-mIseER ELEV.See above
S k! Ly T~ VENTED CAP
-0 SRR R R
i 1 . ove ':E:"\D:_‘\l 1% : 4t—10. oF misenpee _£.01n.
F ] i | rvreor piee Stoinless
i ) - { v L l I eQ'
L ] MUDSTONE, dock redsish brown 2
Erp | TYPE OF BACKFILL ARQUND
. ﬁ i | RISER cement - berlin.fe
L — 1 RZD -~ . l grout
1 WEAT = B=DRXCK 6.0 o i I 7 :

A . cove o™ BoDRoCK. -—k ToP OF seAL ELEV. 8.1 £
- b Ly — .. '\ YYPE OF SEAL MATERIAL ___
-7, 6~ L2 50 Q bentonite pe”ffs

\-/: - - L’ _2 '0 ‘3 \ S
L W (2.0 |, Q N
b - . L‘ —— \
f\tu 'v-\‘*“‘/\j: j ] (cJ-'.:;« COIAN \‘
L . WD -1 OGNS Jaelc 2300n » " /9.0 N §
~/ (.4 Ly oo __% h-— TOP OF FILTER ELEV, £6.] T
F ] C& i TYPE OF FILTER MATERIAL __
- Edfs - _No. L mogle SAND
i ] Y SR gize oF openings 2-0/0in,
_ L7 DIAMETER OF MONITOR WELL
e : SN D .
] N
~se4—— BOTTOM OF MON. WELL
s . < eLev. 541 i?
/90— LSS e BOTTOM OF BORING ELEV.S: ]
*———-I— DIAMETER OF BORING 8.9m.
newanxs D drilling mod was  Floshed oot with freshwatec ofter the complet i of
dr-ﬂu and arZ’jr to well m*:t,\ﬂc&f:n '_3 Cenmt'f-ben‘f'om‘/’e Sea:[ was  freme YCHr’aufea(

inty “anndus; 3) installed oo focking , E in. L.D., orfective casira ; 4) dey3ipnedd!
{ e (i FFed until  ary | aTer '/'cﬂ’e‘/fd,/ﬁ.q ntire,  [evg7h gf Screen  tec 30 min
- Using Recky Hill 'w}fgf L air [Fled “entil dvy, wsecten v __CARL VARTERSS.AN
allowed To recever jair [ fted Jjafn/ ”'eﬁafeJ P roce dure WOODWARD—CLYDE CONSULTANTS
l_ for 30 min. MTH 001 1280




INSTALLATION REPORT
l SHALLOW MONITORING WELL
PROJECT AND LOCATION WELL NO. EL(E;VAY:'O}\N D}g% PROJECT NO.
. 0.C.
s MTHY/RHMW S3Tey SOMERCET 0y M| MW- )5S I.c. 125508 | 84CHoo7 AL
ORILLING AGENCY FOREMAN gleIlfT'ENSTALuT‘ON IF)'ANT":HIQIDSTALLATION
- WARREN GEORGE, THC Tony TIRRO |13 Juwe 19e6_ |14 June 1926
DEVELOPMENT EQUIPMENT GALLONS REMOVED TIME DEVELOPMENT "I’:IgME’DEVELOPMENT
STARTED LETED

LOG OF MONITORING WELL

MONITORING WELL

BORING
TYPE OF MONITORING weLe Weatheved bedrack

arouno ecev. 1 23.9 {1, TOP OF RISER ELEV. Sc¢ akove

T3 ﬁ’.\— VENTED CAP

— O | — TR § LWW——

dot—1.0. OF misen pipe _H.0 v

DESCRIPTION

DEPTH
INFT

[ | .Q\EQLBEREEﬁ _ - — 2.0 ] [ | rveeormpe Stainless
% I ] L2 : : steel

L T TY?E OF BACKFILL AROU n
N S - ! | MR ¢ ewent = hevtonde
] 5 o : ' e‘rou"'

vor OF seAL ELEV. 1214 §4,

Ly TYPE OF SEAL MATERIAL

\oev\“am;‘('e 9?“ e‘fs

(o]

r—
1
5
727 _

e B b L, a‘

'Y
>
o
-
W

&
o
3

____________ Ly 20:0 -—& p~ ~— TOP OF FILTER ELEV. WAy
N 4 ComPeETENT RBEDROCK P 3
oy TYPE OF FILTER MATERIAL __
s C 7 o 3t NO. 3 wigvie  Saxd

[ L $1ZE OF OPENINGS 0:.010 1w,

_ i L7 DIAMETER OF MONITOR WELL
L- df'/\UbsTONED Aavk veo\o\-f\n Lvewn yip H:0 in.
S
i )} BOTTOM OF MON. WELL
- 9 eey. 984 $+.
- 3.6 J e~ BOTTOM OF BORING ELEV.

-._.J_ DIAMETER OF BORING _K.0 in_

'EFARKS ‘\r £ ”JL W\UJ wayg ?\us\r\ 6( au‘\‘ w.'HA Fves\\wmle‘f o\‘Hev \’\I\O Cowg\e“ oW
Av l\ rc\ aql n\r tav Yo awell \v\ﬁa“a‘\naw b 2\ CQVAG\A“‘ ~\oem+om.’te Seoa\ wa § wane
g\;ad?cl KA aveulusy 3\ ingtalled o fock: " .
' av | F‘re'pl vnt b Ay s covaed with 30 aallgng 4 Roc Ky - Hill wa4ev. immed ately aie Litte
agein for approxiwmaltly 18 wmines (b"““"' Hvy). INSPECTED BY _Tim Scavvow

~ (,Uafev cl‘/ d a'/o'fj enfire Screen /etjﬂ«, u:/nf ;eoaé)/ //// WOODWARD-CLYDE CONSULTANTS
’Lbaf'e/' Lalr fiFted wintil O/V}’ MTH 001 1281




CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

{ INSTALLATION REPORT
DEEP MONITORING WELL
! PROJECT AND LOCATION WELL NO. CE)LECVATIO;H g;&tim PROJECT NO.
£ 101, .
/ATHY/RW Mw S2TE) Somerset eoy vy | MW-1D T.c. lol. 45 . $4CH00T ALB
DRILLING AGENCY FOREMAN g{n: INSTALLATION | DATE INSTALLATION
ARTED FINISHED
~ X E NC,
| WARREN G EORGE;, TNC ToNy TIRRO |0 Jumwg 19¢6 |A% JUNE 19gh
DEVELOPMENT EQUIPMENT GALLONS REMOVED TIME DEVELOPMENT TIME DEVELOPMENT
STARTED COMPLETED
( ATR CoMPRESSOR ~ a00 1350 \307
LOG OF MONITORING WELL
BORING MONITORING WELL
Tvpe O MoniTor weLe _Cowpetent bedvock
£l GRounp ELev. 9.5 ToP OF RISER ELEV.SCe_above
&2 DESCRIPTION B [T 10, . T LEV.SCe_abeve
o -
T L ﬁ\\-— VENTED CAP
— O Trosront, Ty e T TR T e TSI | [N
- 4 _\rﬁiﬂl‘«iﬁ £Y BEbRo:K 7.0 P74 | .
] ComPETENT BEDROCK — — — o7 41— 1.0. oF RIsER PIPE 5.0 iv.
8 MUDSTONEy havk veddith Lvown, 16.5 I TYPE OF PIPE S+a{v~\($f
s . GYPSUM + PRVE 7.0 | { | -
CALcﬂRsous CLAVQTOﬁE bh;iuﬁvo& 0,5 | | s1ee
|30 oo e, dovt od ] - ' ~=— TYPE OF BACKFILL AROUND
LC [+] Y ‘
| | | ud cL orli_ényk qvw Ls I RISER Ceme\/\+ %\QV*
\ SANDSTONE, dark veddish \o‘fow“. l
: 3.0 | |
. 1$17sr0mE) dayk veddish brown. c1e o | |
‘ i ARGILLACEOUS DOLOSToNE, davhavey 55.7] L1 — | |
~ ‘éo- MUDSTOAJE; Aav¥ veddish bovaun. 64,3 L2 al.o l f 1.0. OF BORING —————lo' 5 iwn,
; L 4 CLAYSTONE, davk vedd.sh lovown, 67 L3 .’_ai_Q | '
b JCALCAREGUS MUDSTONE, Aavk reddith Lrowe, 727 A | |
I J—BRAILLACEoLs L1mEsonE, Jdavk qvey. 759 L: 0.0 Ls | |
2‘ % 1s1 LYSTONE, Aok reddith ovawn, | '
; N 96.5 . L—( J— sotTOM OF CasING
5
{ - - MvhnoNEJ davk veddich bvown. |06 ELEV. 75}‘ F
{ b dCALCAREOUS DoLomxYte CLAVIHALE, dovk avey, 109,
8] MITIC SANDSJovE very dughiyvel 111
3 Tooromrrre CLAYSTONE, Aavk Qvay, 1174 .
] A0 i v 4——1.0. oF oPEN HOLE _6.0 i,
- -y L3
I STLTSTONE, davk veddish ovown.
L
-1 50— L BOTTOM OF OPEN HOLE
etev. - 50.5 §t
REMARKS V) ovevlurd ew casing was ewglaced wdo o  10.5- inch diaweler ¢ 31,0 - foot deep
. N \l' N 7 R i
»‘"\61 3, Cce o4 W § 4‘1’2\#\18 G1\lou'\f() \V\LQ aV\V\ulUS a‘(ouv\cs O\IQV\)\)YJEVL Caf ne o OlV\J OHOWPJ

Yo set foe Seveval docl 3) esocunted ovound weler c\anea, tn colovy Frow reddish orown
{ Yo cleas J-m.-f} weH Jeue'om cT :4) installed o /OCkma 8/n. Ib.,prbﬁd‘ne caSing

INSPECTED BY 3 SCavvaw/'C sfovzar
WOODWARD-CLYDE CONSULTANTS

l MTH ©001 1282
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LWV L IV ENWINECEND, UEUVLULIDID ANU ENVIAWUNMENTAL SUIENITISTS

INSTALLATION REPORT

DEEP MONITORING WELL

PROJECT AND LOCATION WELL NO. EOLE&IAT|°~6DQATFU‘PA PROJECT NO.
MTHD/RAMW SITE, SomekseT, nus| MW - 2 D T.Ch 6134 $+. | SFCH007 A2B
ORILLING AGENCY FOREMAN DATE INSTALLATION DATE INSTALLATION
WARREN GEDRGE, INC. TONY TIRRO |70 ot 1986 | Lk ot 12
DEVELOPMENT EQUIPMENT GALLONS REMOVED TIME DEVELOPMENT TIME DEVELOPMENT
/AL ConPRESSOR X200 ST;E"_;D REMALKS co;;;ﬂz MARKS

LOG OF MONITORING WELL

MONITORING WELL

BORING - ,
TYPE OF MONITOR WELL COMPETENT B£DRXCK
T
£ DESCRIPTION crouno eLev. _Gl.Y £+ TOP OF RISER ELEV.SE€ akove
w2 —_— —_—
= Ly T VENTED CAP
Y S SR S B I N s O
I JAPSTRE O REFIZEE” @epRock. -0 |
CON\PET._NT Behhock | | d4L— 0. oF riser pire __ 6.0 in.
i ] | | TYPEOF pipe STainless
3, j | <4=— TYPE OF BACKFILL AROUND
| cament 9Grout
- 1 . Le RISER o
MUDSTONE, dack reddish brown : |
- -l I
[ 1 L2 | |
i ) LY —_— l ’ ,
- 60 = Ly 210 | <*— 1.D. OF BORING /9.5 in.
s .4_ . Z0.0]|L3 {129.0 : |
[ ] e —— |
- . Ls I')Q.O 5 l l
L 4 | |
:90 ) u | — sotTOm OF casinG
] T eev. HOH ¥t
g 1 S(LT'STONE/ dork reddish brown L
- 120 +—— 0. or oren HoLe _&-9 10
L3
S
- /50— L BOTTOM OF OPEN HOLE

ELEV. — 9.6

REMARKS )dveréufc/ln CASii] emp/d.cec/ it a 10.5 in. c/:u.)w'fEf 21.0 foot deep hole

2)covneit s

‘\'rennt q(odf'ef m'ro amnu{us jround O\/er‘ur‘aen c.o..s«hg_L and al\.,w-'J +o S‘Ff'

Several da =W 3) developacnt . uir [i$Ffed vntil dry . allowed To Fecover

arf /Ff‘u{ dq,u:n

ynt! dry , r‘O(,\{CH

orgcefrc

+or 2 hours

evo.cvou‘eq

-

waler

dd‘qtg n Celer,

o recunsl«\ brown o clear, 4)mg7"4,/)el o~ /ock ng,

pro‘f’ec'f: Ve ws.nﬁ

CHINAN
msrsc'rso BY

CARL l/ﬂRTé&S‘lﬂ/\/

WOODWARD-CLYDE CONSULTANTS

MTH 001 1283
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INSTALLATION REPORT
DEEP MONITORING WELL

TrRoJECT AND LOCATION WELL NO. ELEVATION DATUM PROJECT NO.
O- C\ N :
_ MTHO/RHMW SiTe somerseT , T | MW= 3D T, (43.0a $t. | BFC4007 A2R
IDIILLlNG AGENCY FOREMAN ‘DTA‘T:TO:DSTALLATION ?:‘T: C:STALLAT!ON
~— - ISHED
} WARREN GEIRGE ; INC, ToNY TIRRO /¢ June (986| 8 oct (986
| DEVELOPMENT EQUIPMENT GALLONS REMOVED TIME DEVELOPMENT | TIME DEVELOPMENT
STARTE LETED
AIR COMPRESST R X 375 See Rewavks See Rewmar ks
. LOG OF MONITORING WELL
/ MONITORING WELL
ORI
BORING TYPE OF MONITOR WELL Covv\?d'w\"' \9"'4‘“"{(
I
lz~ 141,98 $4 G
s : DESCRIPTION GROUND ELEV. "0 1. TOP OF RISER ELEV. $9¢ aove
f =il S == 0y ———— VENTED caP
-0 — VERBL@DZN R A3 1‘ /A 1 TR R
I. Jd MUDSTONE, dark reddish lorown : 4'—1.0. or outen miser_0.9in.
: il 8.5 | | TYeEOF Pire Stainless Steel
: i T ] L2 ||| PH—"10-0OF INNER RISER £lin.
I..30 - b ' do— TYPE OF BACKFILL AROUND
% ] SANDSTONE, yellow sh brown ' | misen _cement arout
i 4 ' e l ! L.D.0 (0.5 in.
l- ] WeATHORED BEDECK {*— 1.D. OF BORING T
( betos-ore ot tere NT 6ZDRCE. F3.5] | b S lo— TOP OF BEAL ELEV. 7.6 £
. A ANAVTR TS o T3t prown 55,4 Ly — . ; \‘""' SOTTOM OF CASING
60 - 5.0 l \ .
v[— JMUDSTONE, dark reddish brown L2 =30 : N eev._76.% fF
! 72.2 |43 5B8.0 ts N TYPE OF SEAL MATERIAL
i Le .__O N beritonite pellets
< 3.0 J N -
r L e N L\
i : %0 N Ls X \ M TOP OF FILTER ELEV. 76 .
I- < ::: 5:7 N TYPE OF FILTER MATERIAL
4 siLTsTOoWNE, dark reddish brown L B0 | o "-:"'. : _Morie no. 1 Send
- e g :!I;‘?_.' siz¢e of orenings 2:01in.
L - i3 DIAMETER OF MONITOR WELL
(2.0 T r —H e 4.0 n.
- < 44— SOTTOM OF MON. WELL
L siev. H8. 8
l- - ts 1.0. of oren woLe 0N
(50 = BOTTOM OF OPEN HOLE
N Eev. _431.¢ ¥+

EMARKS AOV"A”’JM CasSind wasS me/cheJ irt o (0.5 inch J?dmeﬁf, 65-7‘507‘ deep ole;
) cement was tremie qpfed info annulus around ove-burden casing , and allswed To set far
Sevecl l»/s ?)Jeue/;;n%‘f: avr litted Yo 30 Min; C)‘Dtﬂecl wale c'%\m <olor | Lo

{ reddich _booan Yo C\w,"’nt“"" (5 min. 4) insTalled o (ocking , 8 in, T'D. protective casing.
j msnc'r\;o' oy T Scacvon /C. Steza /C. Varfesoson
I WOODWARD-CLYDE CONSULTANTS

i " MTH 00l 1284

N




CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

INSTALLATION REPORT
DEEP MONITORING WELL

PROJECT AND LOCATION WELL NO. ELEVATION DAT{O“J;J PROJECT NO.
MTHD /Rt si7e someeser , W | MW-4D |29 B30 11 | pgcq007 A28
DRILLING AGENCY FOREMAN g:::TIéHDSTALLATION E&‘I;SHIQIDSTALLATION
WALREN) CEORGE,INC Tony TIRRO ™"/ cepr 1986 | 20 SePT, 1936
DEVELOPMENT EQUIPMENT GALLONS REMOVED TIME DEVELOPMENT TIME DEVELOPMENT
AR Coni PRESSOL 2300 snnreo//w COMPLETED/ZZO

LOG OF MONITORING WELL

MONITORING WELL

BORING
TYPE OF MONITOR WELL C‘/npe en'/L ééo/ nck

£ 123.¢ &4 b

= DESCRIPTION GROUND ELEY, %4 .% +%. TOP OF RISER ELEV. {€€ Above

w2

Q- -—;———c:l\

Ly VENTED CAP
~ 0 T— e — — 5] TP | [ R
L - z re ___xh .
MUDSTORE, dody celduin 250" eprock. 0.0, 41— 0. o misen pipe 6.0 in,

g i COMPETENT Bzlhock

TYPE OF PIPE Stamless
£ egr

q .
_30J MUDST—ONf, dack resaisa beown TYPE OF BACKFILL AROUND
s - Ls misen _CEmed groit
ol
= -4 L2
o - L] —
s 30.0
’ 7203 ! —

-__SIE‘STO\J ,dock redcisn brswa -5 Ls
B T<= <-\ND<:J\J-’ da.l redsiin br;,,-n 823 Ls m

I

I
.4l._

l

|

|

| .
<=— 1.D. OF BORING _M_

|

I

|

|

]

— 1 .
L?o -SI/_.T"ST'ON:, dack r:;{a.?h urown‘ns |__ BOTTOM OF CASING
[ ] ' ecev. 1028 $1,
MUDSTONE dock reddish orown
o — — — 114.0|
L o 6.0,
120 — ARGILLAS £50S DOLOSTON_ L 1.D. OF OPEN HOLE
| i Very Ju?ky r‘ec( 123.0
o

L ISILTSTONE, dack reddsh bown
/50— — BOTTOM OF OPEN HOLE

eLev. - 27,2 ¢t

REMARKS l) Oye"bUrJeﬂ CASing was e/y/aceJ into a 10.5-inch d;amefef 20.0 Fo it
hole . 2 Coipz T was  Feamie  areuTed dto  annuler avound oiecbirdes Casii, and
;L//du?cf 15 f<7 for 2 Lueeks / /?/ O/CUCZIHQ’;JL: K ﬁffeJ 0177‘// G/IL _,t//oa-«ff 75 - recovev
g licr:- tha'ln _unt. drV repested proceduve  ¥or 1 hour. Water hd  shaht bowa
coloc ot end of developasit; 4) mstadled /ack;,y,d;n.f.b(wemo sy CARL /ART=RZSIAN

P“?Led'"f- casirs 9 WOODWARD-CLYDE CONSULTANTS

’

MTH 001 128
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LVINOUL IV ENUINEERD, GEULUGIDID ANU ENVIKUNMENTAL SCIENTISTS

INSTALLATION REPORT
DEEP MONITORING WELL

PROJECT AND LOCATION WELL NO. ELEVATISN 221’}?)? PROJECT NO.
C. {43, !

MTHD/RHMW SITE, SOMERSET, i T MW- 5D 2.6. (43.07 . §4C4007 A2B
DRILLING AGENCY FOREMAN g:::T'ENgTALLAT’ON E'AN'I;SHIEdgTALLATION

WARRNV GEoRGE, INVC. TONY TIRRO |22 S.st 1986 | Z4 Sept 1986
DEVELOPMENT EQUIPMENT GALLONS REMOVED TIMEﬂ DEVELOPMENT Elsﬂ'jpl::\{gé.OPMENT

. . STARTED
AL CSnIPRESSER ¥ 350 See Reminks| See RemArks

LOG OF MONITORING WELL

MONITORING WELL

BORING TYPE OF MONITOR WELL CompPeTeny B<DROcK

T

E E DESCRIPTION crounp eLev. 141 6 4. TOP OF RISER ELEV. $€€ okove

o= o T~~~ VENTED CaP
- 0 —SITIRI | R

QVERBURDEN X
i 1 - - SveRsEeY 35 | -L—II—I b. oF miser pipe _0.0 1N,
T: ] MUDSTONE, dork ceddish brown : | fws+orlp|re ainless
1 STee

S WEATHZRED BEORKK 26.0 | l
3 CoMPETENT BeDRock | | <bo— TYPE OF BACKFILL AROUND
i 1Mo DSTON:’,/ dack reddish  brown : |
" . Lz |
g 7 Ly — l | 0 5 .
60 L2 36.0 | <*— 1.D. OF BORING (.__ n.
i 7 Le — Ls I
R < Ls }50.0 : |
- 1 |
70 L

BOTTOM OF CASING

- ! | { 3
1 SILTSTONZ, dork reddisn brown ecev. 105.6 £+
P- -
. /20— 4= 1.D. OF OPEN HOLE 6.0n.
L3
L . (4'7.0 .
| 5 ARG HoAT0US DolESToNE wiey I chy ced ] L BOTTOM OF OPEN HOLE

ELEV. — F.H

REMARKS ) overb,eden oSy, woS e.nplo;u‘ wilo o 0.5 . dian.e+e(, 36.0 foot deep %‘ev;

2)ceme 1‘ oS ‘\'renﬁe q(;ufccj u\+0 annulus .&rounc] overb.«rde,n c&_;.,\a la,ngj}((ow‘gi 1o

3(T ovefmah‘r 5)cfev€foﬂT Qe I'H"’J vntil dry a//oo-ec‘ To mcch( LA H‘-+¢J Adptn

[T 1'| d(! r@o#ff’?é Proceéu(c "F«( 3 houf.)' CUOCUCL+!~ 1/_,_,')‘ w;\_th cham\cd H\ Cu(wf ‘g‘bm

reddisih broam | 1o cluwﬁ)msfa.//ec[a. /ack.er,fm‘I.O./ CARL. VART=R&SIAN

Foctie INSPECTED BY
profechive casing WOODWARD-CLYDE CONSULTANTS

MTH 001 1286
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I INSTALLATION REPORT
DEEP MONITORING WELL

( PROJECT AND LOCATION SomerseT | WeLL wo. EL(E:VA'{IL?? b T{l:J;n PROJECT NO.
7 O. . . R
L | MTHD/REMW sz 3 MW -6D  |Z7 T |B9c4007 AzB
DRILLING AGENCY FOREMAN DATE INSTALLATION | DATE INSTALLATION
, A 2RO STARTED FINISHED
\«-l WARREN GEORGE ,INMC . ToNY T q sept 19%¢ | 29 SEPT 1956
DEVELOPMENT EQUIPMENT GALLONS REMOVED TIME DEVELOPMENT (T:gn’:.,ogvséomsm
STARTED LETE
[ AIR  ComPRESSOK 2600 0830 0/l 20
LOG OF MONITORING WELL
BORING MONITORING WELL
TYPE OF MONITOR WELL ComPETENT  BELAXCK
T
E E DESCRIPTION GROUND ELEV. _45.9 £+ TOP OF RISER ELEV. S€€_above
= ] L1 q-_?‘\ VENTED CAP
- 0 T ovERBRuN . . 35| TR | [ R
[ 1 | {4L—10. 0F RISER PIPE 6.0 [N,
: | TYPEOFPipE stanless
|
’, ! | MUDSTONE, dark ceddish brown | | stee
L 20 l ~4e— TYPE OF BACKFILL AROUND
‘ s J L ' ! RISER CC&Me‘Hf qrr'ou‘f'
S d_ _ WesTHERED BebrcK  _ 29.0] I |
L] ComPETNT BE0RCK G :
2
[ C ] b — N _
r—%- L2 4.0 | ~f*— 1. D. OF BORING _/_0__5_1(1__
b 1 mupsToNg, dark reddish brown Ly €29 : |
‘ i ’ La Ly I
L - Ls [QOO : l
[t - l
60 L e BOTTOM OF CASING
i A 80 ecev. (05.9
- S LTSOTOMNZ, dar® 13." _pr..r 740
L MULTTONME . 3aE rei3.Tn AN 72.0
[ .
—20 Jo—— 0. oF oren HoLe ©.0 in.
- D L3
8 4 SILTS7ToNe, dork reidish brown
- s
- -
- -
004 L BOTTOM OF OPEN HOLE
i ELEV. 45,9 <+t
REMARKS ) overburden 5&5""5) was em'ﬂfacecf info a (0.5 in. diame'er%'40.0 oot deef
hole ; 2) ceneul was tredie grofed into annulus avound overburden Casing  and

allgned T 7.0 tr B wecks; 3) developninl: aie li%ted until dry, allowed o “cecover,

{ gie VAo 3aaa ooty dey |, repeated procoduce R 3 hours ontl exvelled water was cleac:
7 rd

4) instuled 4 /ock}rﬂ/ 8in. f‘D; Pm—k;ﬁ{,e casirg, nspecrep By | CARL VART. ¢esiAN
WOODWARD-CLYDTC CONSULTANTS

MTH 001 1287



CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

DEEP MONITORING WELL

INSTALLATION REPORT

PROJECT AND LOCATION WELL NO. nsvnuongngru& PROJECT NO.
L o
/V‘THD/RH/“\W STT1E, Somewser co, vT| MW-TD ;’g 45,26 . | §4cHooT7 A8
DRILLING AGENCY FOREMAN DATE INSTALLATION | DATE INSTALLATION
WE 2 ERGE, TNC. R0 STARTED INISHED
WARKEN 6 ) Tovy TT® | TUNE 1986 |30 TunE 1436
DEVELOPMENT EQUIPMENT GALLONS REMOVED TIME DEVELOPMENT TIME DEVELOPMENT
STARTED COMPLETED
ATR ComPRESSOR xH00 137 n47
LOG OF MONITORING WELL
BORING MONITORING WELL
TYPE OF MONITOR WELL cowmpelent bedrock
T
E E DESCRIPTION Grouno eLev. _1H3.€ £1. TOP OF RISER ELEV. €€ dbove
o= ﬁ\
h T VENTED CAP
- O T [T
i : OVERBURDEN ' --—Ll.n. OF RisER pipe 6-0 in.
i b e - - - — 13.4 : TYPE OF PIPE Stainless
[ JMunsTene, davk redd: s\~ brown, ' | steel
| 20 _ WEATHERED BEDROCK  31.0 | ~e— TYPE OF BACKFILL AROUND
| 7 I T CamPETENT BEDROCK T Le ‘ | msen cement c\,'\,oﬁ
b - l I
b e Lz ' '
I A X . Ly — ' | .
L 6O4 MuUDs IONE) Aavk veddich bvown. L, 440 | <*— 1.D. OF BORING 0.5 m,
: 4 L 1080 | |
e - L‘ ——— Ls I I
- - Ls 150.0 | |
- 4 85 I |
_QO—BiGLLL_ﬁc_Eois Lrmesvone, d.av\( 947" 95 | L BOTTOM OF CASING
- 4MUdsTONE ) Aavk veddish \owwv\, ELEV. 101.4 &1
L - - - _ _ _ los |
- -
m Y caLcAREous MUDSTONE,y davk veddish .
20 broun. 4—— 1.0. OF OPEN HOLE 6.0 W
__________ — __\25 ] L3
- -
- 4
L 4MULSTONE, davk ‘veo‘d'-.i“ ovown,
[ 50— - BOTTOM OF OPEN HOLE
ELEV. — 4, &
REMARKS lo\l(":\DUYJQV\ Co\qu Wwa s €w~p\oc€c\ \V\“o [2,) \0 5" \\I\C‘/\ ollqu“ey-, Ll} Fga+ olPEL

rﬂ f‘, 1\ Ceneat was -hgw‘e qrou“eo‘ m"a awulys oveurd gvevhvden caqu\ ond a”aaeo\

o e Fov Seuoual Jdays: 3) evacuated ovourd woter chas aeo\. N Cdlov‘ “figwm \reo‘ol h ovew

4o cleo. o‘gr'vcj well develonwpﬁ 4) installed a /ockmq

INSPECTED BY _U. SCovv ow/c. Sfavza
WONRWwABR_~ VAE CONKHIE TANTS

MTH 001 1288
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WUUDYWWARU—LLTYUE CUNDULITANID
CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

INSTALLATION REPORT
DEEP MONITORING WELL

PROJECT AND LOCATION WELL NO. ELEVATlOsN %Azr M PROJECT NO.
OIC| | l‘
MT Hb/?\'\f"\\"/ SITE’SOMERSETCO.)NJ' Mw-aD T.c. |51.28 F+ %4¢Ho07 A2B
DRILLING AGENCY FOREMAN DATE INSTALLATION DATE INSTALLATION
UWE ., INC STARTED FINISHED
W ARREN CLOWGE, -7 Tovy TIRRO 7 FuNE (age |1 JULY 19€6
DEVELOPMENT EQUIPMENT GALLONS REMOVED TIME DEVELOPMENT TIME DEVELOPMENT
STARTED MPLETED
ATR (aMSRESSOR ~ 1300 0959 0as
LOG OF MONITORING WELL
BORING MONITORING WELL
TYPE OF MONITOR WELL cowpetent ‘oeJrock
T
5 'uz'. DESCRIPTION Grouno ELev. 1419. € {4 TOP OF RISER ELEV. S€¢_above
== Ly T VENTED CAP
- O T OVERBRDEN - 25l T AT | [ N
L {MubSTONE, dack veddith brown. : 1. 0F misen pipE £:0 .
| TYPE OF pipE Stawlese
- 1 _ WEATHERED _REDROCK _35.0 | steel
I . CoMPETENT BEDROCK | |
— 50~ MubsTonE, davk veddish bvown.  53.5 | ~— Tvee oF "‘c""';'- ‘“‘ou"f
L 4 ' l RISER L E€wmen %{V‘OU
! 1 S1LTs Towe, davk veddisth broww. | l
. L
[ S 0.8  — : : |
_____ . | '
—{0C0— L 7.0 | ~f*— 1.D. OF BORING 9.8 in,
L J L3 303.0 : |
[ ] " Sroo" | |
- -y 'o
Ls l
L ] SAMDSTonE ) dark veddish bvown, | '
B {5(’: [ BOTTOM OF CASING
i ELEV. loaoq {f.
- T 192. 9
- 4RIt pckous LIMESTouEy liak} qray. a13 )
_200__\SILTST0VE davk V(‘JJII‘\ bVOWV\. 196.5 1.0. OF OPEN HOLE 60 R
K d_\A‘RGILLACEOUS LTME:wueL.’M gveye 04,5 ta
F ] sAvdsTonE, davk veddish lovown.
) 50— - BOTTOM OF OPEN HOLE
eLev. — 00,2 +1

REMARKS Novecovuden casiza was ewmplaced iwto o 10.5-nch ome*\e\-, H7.0= oot o een

Vales

33 (€('Fr+ ‘NS '\\(ewne qwou‘\eJ -Ho anwnylug o\vovvé O\Je‘f\ou‘m\eh Caf-v\q, qu a”av

Yo SPJ' for several daysy 3) evocvated aveurd water wag cleavy in Co\cv -*\wgvc,%ou* well

Achlﬁ@ et ) //)Yfaﬂ'l a: /ac,kmq 8 T.0. L erftd"ﬂ’e CU/M

insPECTED BY _L: Scavvow/C. Sfoxza

v-

MTH

001 1289




UL WARU—LLTULE LUNDULITANID
CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

INSTALLATION REPORT
DEEP MONITORING WELL

PROJECT AND LOCATION WELL NO. ELEVATION on&n PROJECT NO.
AT HD/RHMW STTE, SOMERSET oy AT M- 10D gg ll?}o;:f -F‘i €HCH00T A8
DRILLING AGENCY FOREMAN DATE INSTALLATION [ DATE INSTALLATION.
AR INISHED
J RGE NC.
WARREY GEORGE, ¥ Tovy TIRRo 129 MAY (986 |34 JUNE 1986
DEVELOPMENT EQUIPMENT GALLONS REMOVED TIME DEVELOPMENT TIME DEVELOPMENT
STARTED ) COMPLETED ~
ATR Co~PRESSOR ~ 900 155 1605
LOG OF MONITORING WELL
BORING MONITORING WELL
TYPE OF MONITOR WELL COMQ*QV\* vedvock
E - 151.7 £4. see above
£ ; DESCRIPTION GROUND ELEV. TOP OF RISER ELEV.
Q= -—r—r\
e ] VENTED CAP
-0 |— _ _OvERBURGEN _ _ _ _ _ 5| TR ) NREREEZ
) | | 4d—10. 0F misEr PiPE 6.0 in.
L { MUDSToNE, davk veddish byown, , I Fooless
|  TYPE OF piPE Stamnless
i 1— WEATHERED REDRock _ __ 3H.0 ' stee
X . COMPETENT BEDROCK I |
|50 | <s— TYPE OF BACKFILL AROUND
s . MUBSTONEJ o-lavk ‘fGJol;SL (O\"OW\"- Lg l : RISER cewen C&YOU*
I T -}y | AN
b RN
i A Ly — ' | . .
1o - STLTSTONE, davk veddish bvawn, |t 17.0 | +—ro.orsoang 105 v,
o - ) Ls 303.0 I I
L ] Le Ls ! I
y 137.0 |15 3500 AN
L § | |
’-’50- f\\’DSTONE) p‘a\(\& vﬁeold;fk \o‘tawV\. L— J BOTTOM OF CASING
[ ] legy ecev. 104.7 £4
i h A LTSTONE) Aavk VQJJ"S\" \o‘fow\'\,
L0 30(.Y 4—— 0. or oPEn HOLE 2.0 ",
| d ARGILLACEOUS LTIMESVONE,davK qvay, 2076] L3
] MUDSTONE, dark veddish Byowwn. 23,0
3 ——ARCIL. DoLom. LIMEstowesdark aver. 235
L o - M
L JSANDSTONE, dark veddich orown,
4 £0~ — BOTTOM OF OPEN HOLE
ELEV. - 9%.3

REMARKS B O‘IGV"C‘J‘IAG‘)\ Casivey Wa QWQ\act‘d iv\*c a 0, 5—;v\¢\n ol.‘av.-g'l.e\r. H7.0- ¥ao+ deep
. N T . D t
‘na\e s @) Ceuw P-/\+ wog Yvewie quu* OJ m'\o aww\v\us owcwc; O\JE‘r\ou‘r;,l eA CAS. Al ow\c} A l\av, _Fcl

{6 set &\, S(’VGYG\ Q‘C«/Sl 3\ éGOCVd+€A quwo\ water was cleavr, 10 Ca\o‘r,JQ\/\\-auq\f\ov* w el
7 7

deuclopwends 4) nsTalled o ’/ockirg Gin_ L., potective casing.
L) 4 s v =
INSPECTED BY _J Sca\-vowﬁu stovza

1

MTH

001 1230




,-FJ' WOULDWARKU-LLYUE CUNDULITANIS
: CONSULTING ENGINEERS, GEQLOGISTS AND ENVIRONMENTAL SCIENTISTS

g s

INSTALLATION REPORT
DEEP MONITORING WELL

l PROJECT AND LOCATION WELL NO. EOLECVAT"OQ'\' DAgT‘UM PROJECT NO.
MTHD/RHMIY sz, somsser, v | MW -//D [$¢ 3366 |8¥ct007 A2B
’ DRILLING AGENCY FOREMAN g::STlENDSTALLATlON ElAN'l;snglDSTALLATION
|| warkew ceorce e, | ToMY TiRRO | e pr are | ™S OcT 195
DEVELOPMENT EQUIPMENT GALLONS REMOVED ;;MAER‘?EESIELOPMENT ’:':IOMMEPE§¥EE;OPMENT
| AIR CompPRESS OR. ~ 400 s /135

LOG OF MONITORING WELL

MONITORING WELL

BORI
NG TYPE OF MONITOR WELL CompeT=rJT  BeOROCK
T
E E DESCRIPTION Grounp eLev. 1380 {1 TOP OF RISER ELEV, $¢¢ above
== L1 ['—‘7\ VENTED CAP
0 —UNERELALEN —— — 'J T R
; JRMUDSTONE, dak rzddicn broan WERTIAST _BdIsk 100 | 6.0m
CoMPETENT BEDROCK +L—10. or riser pipe _ 0. U0,
i i STO\L‘, da{k ' b l Afn ess
{ I | MUD NE, reddish brown 3,4 | | TY;:L::T PIPE |
\ i i l I
[ F50{ SILTSTONE, dack. reddish brown | JI-— TYPE OF BACKFII‘}L AROUND
‘ s - Le | riser _Cemenl  grov
3 - -70'0 ' | -
CALCAREIJS SILTSTONE, dark readisn brown Bo.o0 I
; i .‘ARGILLF‘C‘JVS DoosToNE, very dusky rod 88.0 L2 : l
i ToALcAresus S.LTSTONE black’.;h ced R J—— j .
- /100 | Zamcare T TS 2, T /38‘30: L 259 | <*— 1.D. OF BORING /0.5 in.
i L JARGIL Acsous DotosTong, y,;h bf_k_/,o 0l °225.0 |
{ T MuDSTONE |, aT02 ey o] L3 | ,
T IcALCAREOUS SILTSTONE, blackish Le —— |
X 2o ™ (350 L. 250.0' | |
" MUDSTONE, blackish red 4.0 ® | |
]

BOTTOM OF CASING
i i ; ELEV, 103.0 {'"l'.
- ] MUDSTONE, dack reddish brawn -

"z‘ocj Jr— 1.D. OF OPEN HOLE 6.0 in,
o - . LJ -
3 n S“,TSTO N.’:, da(k e Q,CJ'S"\ b(O.’A.f\

S 2450

- [T .
250 —ALRSTONE  opcle ceddte Wloun L BOTTOM OF OPEN HOLE

eLev. —122.0 ++

REMARKS )overL,rJen CasSing  wWas emp/AceJ m'fo a_ /0. 5-//)ch cf/d.me*e/ 2 25.0-fool Jeep ha/eJ'
2) cenat was fremie 4/007‘! Il)‘fd 4rmu/u: a(otmd 0./@ré7gr;/em ca_fmq , a,,-/ A o
oot Fir Fus weeks [ 3 development: air litted foc 20 min ; exge//eJ waler Chypnged
color $onm ceddish Braom + C{&u’, ‘within 16 mmgﬂzs 4) installed o /oaﬁu-m in. LU,

~ Pro‘/?c'flt’e cumj INSPECTED BY CARL VART=Ke SIAN

MTH 001 1291 VT8




WU YYARU—LLTLDE CUNDULITANITD
CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

INSTALLATION REPORT
DEEP MONITORING WELL

PROJECT AND LOCATION WELL NO. ELEVAI;I\OaN 3::#“‘ PROJECT NO.
MTHD/RAMW SITE, SOMERSEY oy vT MW-13D .6 uall & gHCHN 00T AR
DRILLING AGENCY FOREMAN g:::rlggTALLATION ?lANTEHl?gTALLATION
e [}
\WASREN GEORGEy T NC. Tonvy TTIRRO |9 JUNE 192 2 JuLY 1926
DEVELOPMENT EQUIPMENT GALLONS REMOVED TIME DEVELOPMENT I:lC')wNEPOE‘\I’IS;OPMENT
STARTED L
ATR COMPRESSON ~ 900 o<\ o¥a7
LOG OF MONITORING WELL
MONITORING WELL

BORING
TYPE OF MONITOR WELL Cowge\tev« ‘oec, rock

£ c GROUND ELEV. (/0.6 ¥, TOP OF RISER ELEYV. ST¢ *4ove

& - DESCRIPTION * e —— e ———

o = ﬁ\_

Ly ] VENTED CAP
-0 ey | R
drubstorind vk red izh kyswn weﬂj\z la_Q_ ) )
L SARE. O ConvETERY SEVEECK | | 4L —10.0F miser Pipe 6.0 0,
5 JcALCAREOVS Mv‘DﬁaNE davk reddish ‘ovown 3“.5 ' TYPE OF PIPE 540;7\;5_5__
i 1 : : sleel
5o JMUDSToNE, davk veddish lovown, | —— TYPE OF BACKFILL AROUND
- 5 Le | | Riser Coment evout
i 1 74.7 | l
i A CALC}}Ecus MUDSTONE, Aavk L2 | |
. -4 ‘VOvJV\. q7.o L‘ — l , .
—(00 L2 -20.C | <*— 1.D. OF BORING (0.5 \w.
g 1 L3 3\30- I I
" RYSTONE, avay. —_—
4 CLAYSTO y gvay La o [ I
m ] L 250.0 | ,
L 143.7 | |
_‘50 -_‘_\ARGILLRCEOUS L‘lME-ﬂoﬂe) ﬁvcc«‘.yh Watk, (49 l— '_J
CALCAREOUS MuDSTonE, clavK veddirr cveun \67. ¢ -=— BOTTOM OF CASING
i TarcrciacEous LIMESINEy grayish clock. 1670 eev. 0.6 .
i T—\CALCAREDOUS SILYSTINE, davk veddiih bvows 53
- 200— 1.D. OF OPEN HOLE _5-O N,
. L3
- J SIL—TSTONE) r,-lo\v\.‘ r(‘clcld\n b‘«awv\_
L
-250— — B8OTTOM OF OPEN HOLE
ELev. — |39. 4 ¢4,

REMARKS wr"/(‘rﬁ)')w\ev\ c'asmq Wa ¢ ewp\o(ﬁ) wio & 10.5-tnch J'awe4ev 20.0- $o01 Jeep

hole ! 3 sllcemrﬁ wwas tremie

qvov'\ec‘ w\'*o O\V\W)\us °“‘ovv\c\ OVE\r\oUVJEV\ Cos‘v«q. Oma aHowca

Yo ced for ceveval alc-,LL‘j\ evo CUat ed q\'ou\ra woater wac lea‘r\ W <o‘o\r

a'ﬂ/elf;cwcd 4) installed a /ocbm,

810, pro?‘ea‘/ve ca.r/m;

he hvwa‘«av* w € ”
I

INSPECTED BY 3' SCa‘vvow/L Sfov zan

’ crme amun®i 0 TANTS

MTH 001 1292



WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

INSTALLATION REPORT
DEEP MONITORING WELL

PROJECT AND LOCATION Mf WELL NO. ELEVATION DATUM PROJECT NO.
T rimw sre Orer | M -14D  |0€ 14et | oucannraze
DRILLING AGENCY FOREMAN DATE INSTALLATION DATE INSTALLATION
WAEREN (=0RGE ; INC. 7TONY TIRRO |° 18 Segt 86| 7 Oct. (3PS
DEVELOPMENT EQUIPMENT GALLONS REMOVED TIME DEVELOTPMENT TIME DEVELOPIMEN'I:
ﬁ/( COMpREgsoK ﬁ 500 ST‘RTED/“)/OO COMPLETED/7&0

LOG OF MONITORING WELL

MONITORING WELL

o —
BORING TYPE OF MONITOR WELL COMPETSNT  BeDroc
T
£ & DESCRIPTION crouno eLev, /3.1 £t TOP OF RISER ELEV.SCS_above
& = =
= Gy T~ VENTED cAP
- O S— ouszmkﬁi_l_\l\a_ I ‘io
[ e e e worng beeareo] NV | [ NERETRS
COMPETENT B0 ROCK | --J—l.o. OF RISER PIPE 60(“-
- ] ' | TYPE QF PieE stainles s
b ot I ' A cc,
L { MUDSTONE dock reddith bcown | [
| 2> ] / | <e— TYPE OF BACKFILL AROUND
P 1 Ls l : RISER cemen Iﬂfdu
i 7 | I
S . ot ol
i A Ly I ' .
—60 L2 19.0 | <*— 1.D.OF BORING 0.5 in,
- /31.0 | -
L3 | I
i ) Ls /50‘0 N | |
i 5 {1 SILTSTONEZ  dack ceddish brown L |
25 ] |

BOTTOM OF CASING

! - eev. S4.1 T

/20— 4e——— 1.0. OF OPEN HOLE 6.0 in.
L3 -

] (3.0

[ TARS -LACZH LS DOLOSTONZ, very dusky ced) 37.0

-3 -l ——— —— — e——

- 4sSILTSTONE, doxk reddisn beown

- 150 - BOTTOM OF OPEN HOLE

ELEV. ~ 74,9 1+

memanxs gecbicden casina was emplaced wits o (0.5 in. dlameter, 19.0 foit deep
nele ; 2) cenmenT was Fremie” aruted into annulus grouncj overburden c’a.sina _and aﬂow'ei
fo -t For one week ; 3 developnent: ae lifted yntl dry, alliwed fo_cechacge ,
a'r [Eted 29an ootil dey repeted Droceedvie £se 2 hsors. Wiatewr Fad <light
brown color ad' enJ 0'F ’Jevc/O/‘nw‘f}'y;nSfaﬂeJ o /“thPECTED BY CARL. VﬁﬂngcTUz/V
g8in.T0, pm/-edf’fue casing . "

R

MTH 001 1293



WOOUWAHDU~CLYUE CUNSULTANIS
CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

INSTALLATION REPORT
DEEP MONITORING WELL

WRARKREN GEORGEy T Nc,

ToNyY TIRRO

STARTED

PROJECT AND LOCATION WELL NO. ELEVAT'}?"S DaATU‘?:ﬂ* PROJECT NO.

C, | 0 N
MTHY/REMW SITE,y SOMERSET €Oy vg | MW=-IED g.c. ad. e¢ $+ | ¥1H(Hoo7 AAB
DRILLING AGENCY FOREMAN DATE INSTALLATION DATE INSTALLATION

FINISHED

it JUNE 19906 30 JUME 1906
DEVELOPMENT EQUIPMENT GALLONS REMOVED TIME 1t_)EEI;IEL(:)PMENT E‘S‘NEP?:)[,EGOPMENT
STAR
ATR COMPRESSOR X AOO 2057 alos

LOG OF MONITORING WELL

MONITORING WELL

- 4 CLAYSToNE, black

- -

164 |

ARGILLACEOUS LIMESTonEy clark qvay.

0
BORING TYPE OF MONITOR weLL _COMmpetent bedvack
T
E E DESCRIPTION GROUND ELEV. _133.9 £ TOP OF RISER ELEV.SCE above
=== ] L r_?\vsmso cap
-~ 0o _ _OVERRWRDEN 30| —rom3TA ] [N
i R MUDSTONE, davk veddigh Lrown, | "J—I.D. OF RISER PIPE G.O W,
i -.._ XU.EDJ_HE_QED__%E:P?‘OLK —— ——— — ’};@2 ' l TYPE OF PIPE S"'o\m\ess
L J ToF®eTE~NT BEDRoCK | | feel —
L : | '
L cp ] r’\ubj‘roml’J davk veddish bvown, | ~<=— TYPE OF BACKFILL AROUND
5 B _‘0?_ () | | RISER Cewent 3‘0\”’
SA T NE}_ davk \'QJJIS\'\ Svrown. 70? '
S L
. an \ 2 | |
8 /"\UDS‘MNE) davk VeJo‘-‘\r\ VoW, L | |
FY Bl .
— - — — — — — — _-|°0 "o \ 1 .
[ 10¢ S1TT5TaNE, dovK veddith bvamn, ‘i’.ﬂi L2 :j{% : 4— r.o.oreoring 10.5 »
Tooromirre LIMESTONE, brownish b\nﬂ‘,‘i‘o? L3 &= | |
TS e et e = |
S 250.0 I |
ARGILLACEOUS LTMESTONE, Jdavk gray,|Ls | ' .
150 .
-l ———— == = —— == L{ - sorrom oF casing

1407

ELEV. q 7! q 'ch

4=— |.D. OF OPEN HOLE 6‘0 W,

— BOTTOM OF OPEN HOLE

eLev. — |2 6.1+t

REMARKS \\ovev\ouvdev Cagivwa Wdas$ ew\g\o\t?e’ (v\*o o \0.5']\:\(\« olfo\mdev;aélo-{oo# olgp

. 4 . R .I
ho\e, 8\ Cf‘Mew+ wa¢g “Vew\z Q\‘Ov"'(c’l M+Q de\g\us avou\na ovw\quvdev\ COSING o ovrd aHawsJ

Veddish brown

‘o set oy <eveyel dovst 3 evacuaied Avound wot ev CV\aﬂsd’ w c2\ov’ fvfw\

Yo _clene Auving weﬂ Jo‘ev@\onwxev&{‘ﬁ ;n§fd/!cJ (o /Ocl‘iml 8in. Z-D}, Pro'fec Ve _casing.
J T v v u —

~
INSPECTED 8Y _J. Scwrvow,/C- Sforza
S megTS
1294

MTH 001
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APPENDIX E
RESULTS OF GEOPHYSICAL SURVEYS
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| APPENDIX F
FIRST ROUND MONITORING AND DOMESTIC
' WELL'CHEMICAL ANALYSES . .
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CMPD
101
102
103
104
1085
106
107
108
109
111
113
114
115
116
117
118
120
121
129
130
131
211
222
224
225
226
229
252
413
424
443
445
610
706

1002

SITE
POINT
SAMPLE

CCN
DATE

MATRIX

CL CMPD~-DESC

ANT IMONY

ARSENIC

BERYLL IUM

CADMIUM

CHROM I UM

COPPER

LEAD

MERCURY

NICKEL

S1LVER

ZINC

BARIUM

IRON

MANGANESE

VUANAD 1 UM

AL UM ENUM

COBALT

MAGNES [UM

CALCIUM

SO0 1UM

POTASS 1UM

CHLOROFORM

METHYLENE CHLORIDE

TETRACHLOROETHENE

TOLUENE

TRANS-1, 2-D1CHLOROE THENE

TRICHLORDE THENE

ACETONE

B1S(2-ETHYLHEXYL )PHTHALATE

DIETHYLPHTHALATE

N-N1TROSOD IPHENYLAMINE (1)

PYRENE

PHENOL

CHLORDANE

PHENOLS

O0TVIVPIDCCLCCLCCCIIIIIIIIIIIIIIIIIIZIZ

6TET 100  HLW

FIRST ROUND MONITORING UWELL SAMPLING ANALYSES

MTHO/RHMW MTHD/RHMW MTHD/RHMW MTHD/RHMW MTHD/RHMW

MW-1D
116
108771
11/19/86
WA

16
€1.91

29

47
212
4410
283
[9.7]
3520
171
14900
30800
9180
[27301

11

24
(3.8)]

Note:

MW-15 MW-20 MW-2S MW-3D
101 144 131 136
108765 111136 111118 111123
11,19/86 12/04/86 12/04/86 12/04/86
WA un wA WA
82
£4.2] £3.61
€1.9] 12
(8.8 19 24 304
[6.9] (183 231 412
6.7 £3.81 11 686
0.44
246
24 [7.61 11
39 37 s3 723
1331 L1311 1331 1660
2810 1650 2960 116000
695 140 206 4670
£4.31 Ciol 153
2720 633 3810 102000
191 72
12800 10500 6350 125000
9800 42700 12500 1240000
10300 9880 23900 88400
29701 {22301 28101 S6600
€1.7]
. £1.2)
4
22b 13
21 (9.4] 24
S8
£3.61
63
all concentrations in ppb;
b - compound also appeared in lab blank;
C ) - concentration is below contract
required detection limit.




CMPO
101
102
103
104
105
106
107
108
109
11
113
114
115
116
11?7
118
120
121
129
130
131
211
222
224
225
226
229
252
413
424
443
445
610
706
1002

SITE
POINT
SAMPLE
CCN
DATE
MATRIX

CL CMPD-DESC

OVD2ODBDCCCCCCCIITIIIIXIIIIIIIIIIXIIIXI

ANT IMONY

ARSENIC

BERYLL IUM

CADMIUM

CHROMIUM

COPPER

LEAD

MERCURY

NICKEL

SILVER

ZINC

BARIUM

IRON

MANGANESE
VANAD [ UM

ALUMINUM

coBALT

MAGNES 1UM

CALCIUM

SOD 1UM

POTASS 1UM
CHLOROFORM
METHYLENE CHLOR1DE
TETRACHLOROE THENE
TOLUENE
TRANS-1, 2-D 1CHLOROETHENE
TR 1 CHLOROE THENE
ACETONE
B15(2-ETHYLHEXYL ) PHTHALATE
DIETHYLPHTHALATE
N-N1TROSOD IPHENYLAMINE (1)
PYRENE

PHENOL

CHLORDANE

PHENOLS

02T  TO00 HIW

FIRST ROUND MONITORING WELL SAMPLING ANANLYSES (cont.)

MTHD/RHMW MTHD/RHMW MTHD/RHMW MTHD/RHMW MTHD./RHMW

MW-3D dup

142
111131
12/04/86
WA

114
186
1?

406
457
786

340

ass8
2300
165000
6370
225
140000
a8
193000
2230000
82200
53200

£1.91

13
17b
48

{19]

s7
Note:

MW-3S MW-40 MW-4D airp MW-4S airp
138 139 156 102
109288 109430 111133 109287
11,20,86 11/21,86 12/704/86 11,2086
we WA WA ua
£7.91
7.6 2.9] (4.2
7
0 20 10 44
S81 28 29 30
17 21 26
0.2
78 St
(6.3)
303 108 68 162
S13 (1021 409 311
68000 764 2?7500 22200
1490 7S 1060 215
102 £12) (44)]
42400 SSS 1320 22800
c44] €7.41 (2431
25400 6800 8390 21600
17100 11700 63000 6280
10500 10200 15000 21200
6010 {15301 [3450]
17 1?7
(1.51
(S.61] €41
320 240
11b £3.7] 8o
(133 t?] 12
all concentrations in ppb;
b - compound also appesred in lab blank;
[ ] - concentration is below contract

required detection limit.
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FIRST ROUND MONITORING WELL SAMPLING ANANLYSES (cont.)

SITE MTHD/RHMW MTHD/RHMW MTHD/RHMW MTHD/RHMW MTHD./RHMW
POINT MW-SD MW-SD airp MW-6D MW~7D MW-7S
SAMPLE 134 146 108 111 107
CCN 109427 11111S 109289 108759 108740
DATE 11/21,66 12,04/86 11,20/86 11,19/86 11/19/86
MATRIX WA WA WA wA WA
CMPD CL CMPD~-DESC
101 M ANTIMONY
102 M ARSENIC (B.4] £3.13
103 M BERYLLIUM £3.81] (2.8] £3.81
104 M CADMIUM
10S M CHROMIUM 60 14 19
106 M COPPER - (141 18l 28 [2.21 35
107 M LEAD 20 7 9.7
108 M MERCURY
109 M NICKEL 104 44
11t M SILVER 18
113 M ZINC 178 42 49 28 217
114 M BARIUM S44 €391 C167) £138] 293
11S M [IRON 17600 19800 6280 731 18500
116 M  MANGANESE 1500 336 539 676
117 M VANADIUM €301 £6.7] [8.61 €201
118 M ALUMINUM 22600 250 S000 £42) 12900
120 M COBALT - £29] £1s1 [6.81 (241
121 M MAGNESIUM 28700 17600 8360 11800 15800
129 M CALCIUM 27300 32800 12700 12300 14100
130 M SODIUM 8660 18000 7140 13100 13600
131 M POTASSIUM 5610 £11201] (28801 £2830) [4530]
211 V CHLOROFORM {192 £181
222 V METHYLENE CHLORIDE £3.91 £3.11
224 V TETRACHLOROETHENE 37 43
225 V TOLUENE
226 V TRANS-1,2-DICHLOROETHENE 25 24
229 V TRICHLOROETHENE 6S0 650
252 V ACETONE 7Sb
413 B BIS(2-ETHYLHEXYL)PHTHALATE (6.4
424 B DIETHYLPHTHALATE ,
443 B N-NITROSODIPHENYLAMINEC(1)
44S B PYRENE
610 A PHENOL
706 P CHLORDANE
1002 C PHENOLS
Note: all comcentrations in ppb; .
b - compound also sppesred in lab blank;
[ 3] - concentration is below contract
Ieer required detection limit.




CMPD
101
102
103
104
105
106
10?7
108
109
111
113
114
11S
116
117
118
120
121
129
130
131
211
222
224
225
226
229
252
413
424
443
445
610
706
1002

CL
[y

OVIDDPBCCCCCCCIITIIIIIITIIIIIIIIZIIX

CHMPD-~-DESC

ANT I MONY

ARSENIC

BERYLL I1UM

CADMIUM

CHROMIUM

COPPER

LEAD

MERCURY

NICKEL

SILVER

ZINC

BARIUM

IRON

MANGANESE

VANAD 1 UM

ALUMINUM

COBALT

MAGNES UM

CALCIUM

SOD1UM

POTASS 1UM
CHLOROFORM
METHYLENE CHLORIDE
TETRACHLOROETHENE
TOLUENE
TRANS-1,2-DICHLORCETHENE
TRICHLOROETHENE
ACETONE
B1S(2-ETHYLHEXYL)PHTHALATE
DIETHYLPHTHALATE
N-NITROSOD IPHENYLAMINE (1)
PYRENE

PHENOL

CHLORDANE

PHENOLS

CZET 100  Hiw

SITE
POINT
SAMPLE
CCN
DATE
MATRIX

FIRST ROUND MONITORING WELL SAMPLING ANANLYSES (cont.)
MTHD/RHMW MTHOD/RHMW MTHD/RHMW MTHD/RHMW MTHD/RHMUW

MW-9D MW-9D dup MW-10D MW-110D MW-11S
114 115 147 137 2157
108732 108729 109428 111243 111245
11,19/,86 11/19/86 11,21/86 12/03/86 12/03/86
wA WA WA wA WA
(3.61 £4.11]
(3.681 £3.8) (1.91]
10 6
(17l 28 £1.1) 18] 31
4.7) 8.1 39
54
5.71
33 S3 (19) 45 160
c117) €111 (=12D) (571 232
381 318 477 839 18400
72 68 s 40 1150
€333
280 222 367 S01 23400
[6.8) (231
11800 11200 6430 6720 19100
23700 23200 14300 15300 8290
13300 13000 8420 9470 7600
17701 £[2020)] [18501] [20601] (39401
3.7
6.3 6.3
(1?21 [s.8e1
€3]
[2.6)
1.3
Note: all concentrations in ppb;

b - compound also appeared in lab blank;
[ 1] - concentration is below contract
required detection limit.




CHMPOD
101
102
103
104
105
106
107
108
109
111
113
114
115
116
11?7
118
120
121
129
130
131
211
222
224
228
226
229
252
413
424
443
44S
610
706
1002

CL CMPD-DESC

0TVD2ADDRCLCCCCCLCIIIIIZIIIIIITIIIIXZIITIXXZ

ANT IMONY
ARSENIC

BERYLL IUM

CADMIUM

CHROMIUM

COPPER

LERD

MERCURY

NICKEL

SILVER

ZINC

BAR UM

IRON

MANGANESE

VANAD 1 UM

ALUM I NUM

COBALT

MAGNES 1UM

CALCIUM

S0DIUM

POTASS 1UM

CHLOROFORM

METHYLENE CHLORIDE

TE TRACHL.OROE THENE
TOLUENE
TRANS-1 , 2-D 1CHLOROE THENE
TR 1 CHLOROE THENE

ACETONE

B1S(2-ETHYLHEXYL )PHTHALATE
DIETHYLPHTHALATE
N-N1TROSOD IPHENYLAMINEC 1)
PYRENE

PHENOL

CHL.ORDANE

PHENOLS

€227 100 HIW

SITE
POINT
SAMPLE
CCN
DATE
MATRIX

B

FIRST ROUND MONITORING WELL SAMPLING ANANLYSES (cont.)

MTHO/RHMW MTHD/RHMW MTHO/RHMW MTHD/RHMW MTHO/RHMW

Mu-130
149
109284
11,2086
wA

€3.81
(6.6]
13

€(19]
€46)
?70
116

6S1
C41201]
12?700

7030
£18S501]

22

Note:

MUW-13S MW-140 MUW-14S MW-15D
109 #10S $103 100
108721 111247 111282 109426
11/19/86 12/03/86 12/03/86 t1/21,86
WA wA WA WA
£5.21 £3.11
£3.81 £1.91
(8.51
s3 [181 £8.131
6.1
36
73 52 29 €121
€34] 222 {801 (48]
486 4720 295 387
22 427 - 46
€161 £21
470 5730 402 307
(6.81]
C41301 9080 7200 8020
$860 19800 8880 34600
5460 11700 17600 11100
C19501 (25601 [2150] €17901
ab €3.31 8.3b
C1.43
18b
{8.21 (6.61]
all concentrations in ppb;
b - compound also appeared in lab blank;

t

- concentration

required detection limit.

is below contract




MPD
103
105
106
108
110
111
113
114
115
116
110
120
129
130
222
413

WCIXIIXITIIXIXIIIXII

beer

CL CMPD-DESC

BERYLL IUM
CHROMI UM
COPPER
MERCURY
SELENIUM
SILVER
ZINC
BARIUM
IRON
MANGANESE
ALUMINUM
cosAaLT
CALCIUM
SoDI1UM

FIELD AND TRIP BLANKS FOR FIRST ROUND MONITORING WELL SAMPLING

SITE
POINT
SAMPLE
CCN
DATE
MATRIX

METHYLENE CHLORIDE
BIS(2~ETHYLHEXYL)PHTHALATE

100 Hyp

Note:

MTHD/RHMW MTHD/RHMW MTHD/RHMW MTHD/RHMW MTHO/RHMW MTHD.~/RHMW

11718 FB 1118 T8 11719 FB 11,20 FB 11,20 TB
113 300 112 135 400
108735 108748 108768 109285 109290
11719/86 11/19/86 11/19/66 11/720/86 11/720/86
WA WA wAa WA WA
(3.81 [1.9) £3.8) £{3.8) £3.68)
1S
(81l C1.11 (3.4)]
1.4
£13] €111 £17) (191 £3.61]
£1.3]
(29] L?701] 22) (281 £143
£311 €251
221 171 £1361 L3071 151
(19601
6.7b S 17 €41
all concentrations in ppb;
b - compound also appeared in lab blank;
£ 1 - concentratian is below contract detection limits.

1121 FB
133
109429
11,21/86
WA

£2.21

23
£2.4)
[e11
£621
{2621

£3.81b




CMPD CL
103
105
106
108
110
111
113
114
11S
116
118
120
129
130
222
413

BPCIIXIIXIIXIIZXIIIXIIIX

szel

——— —_—

FIELD AND TRIP BLANKS

FOR FIRST ROUND MONITORING WELL SAMPL ING

SITE MTHD/RHMW MTHD/RHMW MTHD/RHMW MTHD/RHMW MTHD/RHMUW
POINT 11,21 TB 12/3 FB. 12/3 T8 12/4 FB 1274 T8
SAMPLE S00 %145 $600 132 700
CCN . 109436 111251 111249 111125 111129
DATE 11,/21/86 12/03/86 12703/86 12/04/86 12,/04/86
MATRIX WA WA WA WA WA
CMPD-DESC
BERYLL I1UM
CHROMIUM 12 £9.71]
COPPER (8.21 £181 171 €181 (6.11
MERCURY
SELENIUM 5.3
SILVER 19 22
ZINC 20 30 24 SO £19]
BARIUM
1RON €723 {661 31l 281 €353
MANGANESE 21
ALUM I NUM £33] [261 £243
COBALT €7.4]
CALCIUM {301 1791 (113] [224)] 1321
SODIUM
METHYLENE CHLORIDE 8.8b 29 7
B1S(2-ETHYLHEXYL) PHTHALATE £3.21 £2.81 £2.21
Note: all concentrations in ppb;
b - compound also appeared in lab blank;
£ ) - concentration is below contract detection limits.

100 HIW




TENTATIVELY IDENTIFIED COMPOUNDS

. ROUND ONE
MONITORING WELL SAMPLES

Sampling
Location
Sample No.

MW-1S MW-2SMW-3D* MW-4S MW-5DMW-11DMW-]5D Blank
12/03/86 11/21/86 11/18/86 12/04/86 11/21/86

10)

131

136

102

134

137

Field

100 145

Trip
Blank

500

Field
Blank

113

Field Field
Blank Blank

132 133

Piperidine,l-ethyl
-2-methyl-~

Pentane,2-Methoxy
-2,4,4-Trimethy!l

Phenol,2-Fluoro-
Nonanoic Acid
Aziridine,2-Hexyl-
Hexadecanoic Acid

1,2-Benzenedi-
carboxylic Acid,
Diheptyl ester

Hydrobromicacid

Ethane,l,l,2-
Trichloro-
1,2,2-Trifluoro-

Pyridine,
Pentachioro-

Benzene,
1,2-Dimethyl-

Oxirane,
(Butoxymethyl)-

Phenol,2,4,6-
Tribromo-

Napthol2,3-B
Thiophene,
4,9-Dimethyl-

9-Octadecenamide,
2)-

Tridecane,$,8-
Dimethyl-

Docosane

Cyclohexane, 1,1'-
1,2-Bis)(1,1-
Dimethylethyl)
-1,2-ET

1-Nonene,4,6,8-
Trimethyl-

Hexadecane
1-Octanol,2-Butyl-
Docosane
9-Eicosene,(E)-
Eicosane,]0-Methyl-
1-Octanol,2-Bytyl-
Heptacosane
Aziridine,l-Hexyl-

20

17

10
23

14

19
20
13
19
8
15
29
15
13

42
13

14

12

120

33

81

150

17

* Duplicate of this sample had no T.LC.'s.
Note: All concentrations in ppb; all concentrations are estimated.

j37-60

100 HIW
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DOMESTIC POTABLE WELL SAMPLING

100 HIiKW

W
N
~N



FIRST ROUND PRIVATE DOMESTIC WELL SAMPLING ANALYSES

COMPUCHEM SAMPLE NUMBER 89387 89376 89333 89381 89365 89386 89356 89368
WCC SAMPLE NUMBER 017 030 020 034 03S 023 o22 032
SAMPL ING DATE 6/6/86 6/6/86 6/5/86 6/6/86 6/6/86 6/5/86 6,5/86 6/6/66
SAMPL ING LOCATION 9/2.04 9/7 29002 29002 29002
. 918 v24: O 945 +7.0 28 24 22
Methylene Chloride C4.11 * % * 2.1 5.8 £3.21 1.1
Acetone (6.41 * * * * * £7.31 (5.3)
Diethyl phthalate »* * 3 * * * * *
1,1 Dichloroethane * »* * * * »* €3.51 8.6
1,1,1 Trichlorcethane * * * * % * * *
Trichloroethene »* »* * * % * 46 28
Tetrachlorocethene * * * »* * * * *
Di-n-butylphthalate »* »* * »* * * * *
Toluene * * * »* * * %* %
Ethyl Benzene * * * * * * * *
trans—-1,2 - dichlorcethene * »* * * * * €3.53 £4.01
Chlorodane * * * * % * * *
Chloroform * % 3 * * %* »* *
Bromodichloromethane * »* %* * * * * *
Aluminum 1021 1461 C147) 161 [153] 391 L1601 [191]
Arsenic * »* % * * * 10 10
Barium [S4] £9.71] 1421 C12] 201 701 [114) £1201
Beryllium * %* * * * » * *
Cadmium * 5.1 * * 4.6 »* * *
Calcium 34600 33600 41700 18600 38800 8800 46200 S0700
Chromium [4.11 15 £9.7] 13 1S5 [6.4] 13 i1
Cobalt . £5.01 13 (8.3) 11 121l £6.11 £as1 £8.6)
Copper 31 31 196 120 30 118 47 31
lron 621 £601 L46] (681l €48) £301 163 116
Lead 18 [2.11 (4.4] 8.4 4.8) C4.01] 143 £4.01]
Magnesium 5340 8690 75600 5760 6880 s720 19600 20300
Manganese £S. 21 (6.13 {5.3) {6.11 6.0 €4.2] 74 94
Mercury % [0.181] [0.141] [0.14] {0.14) €0.14] £0.18) 0.14
Nickel £14)] €13) {16] £161] €19] £18] 271 [33)]
Potassium »* * C£1900] * »* * * %
- Silver 10 40 10 180 10 10 L 10
| Sodium 13200 13700 17600 10100 19600 7740 15300 16900
T Thallium * * % »* % * * *
Vanadium ] 161 [9.11 (9.9} £151] £3.9] [7.91 8.1
o Zinc 74 112 40 60 rd! ?? 48 123
O Cyanide * * * * * * * *
~ Phenols »* * * * » * »*
-
‘% Notes: All concentrations repcrted in ppb.
&» * Below Method Detection Limit.

£ ] Value less than detection limit specified in lab contract
(b) Compound also appeared in analysis of laboratory blank,




100 HLW
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FIRST ROUND PRIVATE DOMESTIC WELL SAMPLING ANALYSES (cont.)

COMPUCHEM SAMPLE NUMBER 89321 89338 89328 89392 89366 89334 89323 89439
WCC SAMPLE NUMBER 018 015 026 029 027 024 036 0339
SAMPL ING DATE 5/5/86(; 6/5,86 ., 6,/6/86 6/6,/66 6/6/86 6/6/86 6/6/86 6/6/86
SAMPL ING LOCATION 29002 29002 29001 29001 23001 29001 29001 29002
30 33 5A 5A 20 2 4 A
Methylene Chloride £3.11] * * * * * *®
Acetone [(5.71] * * * * * C4.61b *
Diethyl phthalate * * * * * £ * *
1,1 Dichlorocethane * [5.81 * »* * * * *
1,1,1 Trichlorcethane * * * * * * * %
Trichloroethene 86 (.340> * * C1.9] * %* S8
Tetrachlorcethene f{1.4] 11 * E 3 K * * £1.81
Di-n-butylphthalate %* * * * * * * *
Toluene * * * * * * %* »*
Ethyl Benxene * » * * * * * *
trans-1,2 - dichloroethene £3.7) 1?7 * i ] * 3 * [4.01
Chlorodane * * * % »* * * ®
Chloroform -3 * * * * * * %
Bromodichloromethane * % * »* »* : 3 * *
Aluminum 98l (891 [841] [(S4] £1S0] 1541 [931] (761
Arsenic * 10 * * 39 £7.51 % *
Barium £73) (88l 295 306 [106] (6.71] (8.41 (821
Beryllium * * * * * * * *
Cadmium * * * £4.11 * £4.8)] €4.71] *
Calcium 6250 28600 25500 26200 22400 289000 232000 30500
Chromium 19 £121 £9.2] €7.61 11 (8.81 £9.3) (8.2)
Cobalt 81 (68.6) (68.9] 7.9} (8.41] * [?.8) £7.21
Copper 94 (23] 31 30 31 31 144 28
1ron 262 656 {701 £73s1] (631 196 3840 £231
Lead 2170 19 £3.2) * [3.51 * * 28
Magnesium 5490 11800 6080 6240 9480 60800 $4500 11700
Manganese 29 (6.1) (5.4] [5.2] £5.91 29 222 *
Mercury 0.24 * % * * £0.18) £0.14] [0.141]
Nickel 251 211 £12) £171 (243 28 373 €201
Potassium * * * * £1500) £1700) * %
Silver 20 10 10 * 30 10 * *
Sodium 11000 2600 12000 9750 14000 S7900 10 10800
Thallium * % * »* »* * * *
Vanadium [6.6) 14 (9.41] £7.2) £201 [4.6] 42600 6.5
Zinc 62 205 36 4?7 45 32 (151 36
Cyanide * * * * %* * 99 *
Phernols »* * 30 3 11 20 *

Notes: All concentrations reported in ppb.
* Below Method Detection Limit.
[ ] Value less than detection limit specified in lab contract
(b) Compound also appeared in analysis of laboratory blank.
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FIRST ROUND PRIVATE DOMESTIC WELL SAMPLING ANALYSES (cont.)

COMPUCHEM SAMPLE NUMBER 89388 89332 893683 89324 89445 89354 893595 89359
WCC SAMPLE NUMBER 041 018 oz1 025 038 001 002 ©03
SAMPL ING DATE 6/6/86 6/5/86 6/5/86 6/6/86 6/6/86 6/5/86 6/5/86 6/5/86
SAMPL ING LOCATION 23001 29002 29002 29002 23001 29002 29003 29003
17 14 11 12 66 43 7 12
Methylene Chloride * * »* £1.8] 24 * * *
Acetone * £4.?1b * £S.91b E 3 £4.51b [s5.71b *
Diethyl phthalate »* * * * * * * *
1,1 Dichlorcethane »* 7.1 * * * £3.81 * C4.01]
1,1,1 Trichlorcethane * £3.71 * * * * * »*
Trichloroethene »* 72 220 64 * 35 * 32
Tetrachloroetherne * £1.91 {261 * * * * *
Di-n-butylphthalate % * * * €1.S) * * *
Toluene * %* * * £4.71] * * *
Ethyl Bernzene %* * * * * * »* *
trans—-1,2 - dichlorocetherne % £3.4] 7.6 * * * * *
Chlorodare * * * %* * * * %
Chloroform * * * * 11 * * %
Bromodichloromethane * * * * £2.81 * %* *
Aluminum €731 €1401 (861] £[1731 £119S) £1571 [163] (1761
Arsenic * % (4.2] * * (S.1) * £8.71
Barium 1991 (721 [135) [8S1 (391 (1211 £s8l £165]
Beryllium * * * * %* * * *
Cadmium »* % 5.3 * C4.1] * * %*
Calcium 28300 32100 3250 16000 33600 21600 6060 25100
Chromium .£7.81 12 13 11 (7.6} (S5.0) (8.5) 10
Cobalt [8.01 £9.51 £10] (8.91] £7.4] [42] (72.81 £8.91
Copper 30 47 a4 4?7 76 {261 126 31
Irom £25) £9?7] €301 125 741 [ae6l [S6) : £89)]
Lead _ £2.81 £3.61 40 6.1 18 740 * 5.0
Magnesium 12400 17000 12500 9510 8120 8097 [39201] 11200
Mangsnese £3.71 €131 £5.3) 18 (6.01 [5.9] [6.21] (5.61
Mercury * * * [0.181 * [0.18) [0.14) [0.14]
Nickel L2331 €193 €15)] £2sl €161 €121 (153 *
Potassium ) »* % %* (16001 * * : * *
= Silver * 20 10 * 10 * * *
; Sodium 13000 12800 15000 15800 11100 8035 13600 13800
Thallium * * % »® * % * %
Vanadium 7.61 [8.5) C10] 8.0 [4.8)] [4.5)] £4.3] L11]
g Zinc 69 39 54 148 32 82 47 44
P Cyanide * * * x * * * *
Phernols * »* 54 * * * * *
P—l
@

(Y]

O  Notes: All comcentrations reported in ppb.
#* Below Method Detection Limit.
[ 1 Value less than detection limit specified in lab contract
(b)) Compound also appeared in sanalysis of laboratory blank,




COMPUCHEM SAMPLE NUMBER
WCC SAMPLE NUMBER
SAMPL ING DATE

SAMPL ING LOCATION

FIRST ROUND PRIVATE DOMESTIC WELL SAMPLING ANALYSES (cont.)

89361
004
6/5/86

29002
37

Methylene Chloride
Acetone
Diethyl phthalate
1,1 Dichlorcethane
1,1,1 Trichloroethane
Trichlorcethene
Tetrachloroethene
Di~-n-butylphthalate
Toluene
Ethyl Benzene

trans-1,2 - dichlorcethene

Chlorodane
Chloroform
Bromodichloromethane
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
lron
Lead -
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide
Phernols

100 HiW

Teet

89364
00S
6/5/86

29003
15

Notes: All concentrations reported in ppb.
* Below Method Detection Limit.

89311 89319 89326 89312

006 007 008 009

6,/5/86 6/5/86 6/5/86 6/5/86

29003 29002 29002 29002
5 40 40 17

7.1 (2.41 £1.8] £3.0]

* ¥ .[4.81b *

* * ¥* *

% £4.5) 5.6 %*

¥* % %* *

£3.8] 40 44 (3.91

* % 1.5] *

* * : * *

* * * *

* * %* *

%* E 3 * *

* * * 0.76

* * * *

* »* %* *

* (1513 £109] *

* 18 20 3
C1S1] £142] (144] (1051

* * * *

* * %* *

29500 25400 25000 14800

* 10 11 *

* [8.31 7.9 *

114 a 31 171

£18) S10 S14 [1S]

6.0 7.7 * C4.7]

12100 10600 10600 7220

* [6.2] [6.11 *

* [0.181 0.24 *

* [12] 141 *

* * %* %

* 10 * *

$160 14700 14100 6440

{2.6] * * [S5.5)

* €131 £13) %

178 136 148 26

%* * * *

% 13 * *

( J Value less than detection limit specified in lab contract
(b) Compound also appesred in analysis of laboratory blank.

89314

893s7?

ot12 o11
6/5/86 6/6,/86
29002 23001

8 27
* *
x [6.41b
* *
* *
* *
18 60
* *
* *
* *
* *
* 4.4
* *
* »*
* *
144 *
7.2 *
(621 £106]
* *
* *
37100 33700
11 *
18] *
47 45
(57 *
91 t4.4)
17000 9530
44 *
£0.14) *
£11) *
* *
* *
10600 5660
* €4.4)
[6.8] *
43 31
* %*
* *
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FIRST ROUND PRIVATE DOMESTIC WELL SAMPLING ANALYSES (cont.)

COMPUCHEM SAMPLE NUMBER 89348 893682 89337 89384 89339 89855 89313 88391
WCC SAMPLE NUMBER 014 037 033 016 013 Blank 010 6686
SAMPL ING DATE 6/5/86 6/6/86 6/6/86 6/5,/86 6/5/686 6/5/86 6/5/86 6/6/86
SAMPLING LOCATION 23001 23001 29003 28001 29001 Trip Field Trip
28 23 18 37 1 Blank Blank Blank

Methylene Chloride * (4.0 2.11 * * * €4.61 8.0
Acetone (3.5 * * * * %* (5.91 *
Diethyl phthalate * ¥* * * * * * *
1,1 Dichloroethane €1.51 * %* * * % * %
1,1,1 Trichlorocethanas * * * * * * * *
Trichlorocethene 140 e * * * % * %
Tetrachloroethene [2.11 * * * »* * * %*
Di~n-butylphthalate * * * * * * * *
Toluene »* * * % * * * *

Ethyl Benzene * * * * * * * 3
trans-1,2 - dichlorocethene S.6 5.3 * * * * * *
Chlorodane * % * E * * * *
Chloroform * * * »* * * * *
Bromodichloromethane * * %* ® * * * %*
Aluminum [113) £153) [88] £117] 116 Y * £13%)
Arsenic * 3 * * * O % %
Barium £125) 1071 £1311 .£1021 233 (0 * £3.01
Beryllium * * * * * A * *
Cadmium * 5.? * » 9.8 T * *
Calcium 29800 32800 24100 24000 32400 I C107) (12401
Chromium [6.91 13 11?7 18 14 L * €7.11)
Cobalt {7.0) 113 €10} [12) t11) E * (8.11

Copper 41 31 31 46 an S 26 30

Iron 44 {591 (S6) 401 107 * {861l

Lead £3.61 * 20 7.0 7.0 (u]) 5.3 10
Magnesium 8050 9440 7920 ??S 11100 N * 1711
Manganese (4.2] S.6 (6.11 (s5.3] 15 L * {S.2)
Mercury 0.14] * * [0.18 * Y * £0.181]
Nickel C14] 21 [14] C101 €191 %* 231
Potassium * %* » * * * *
Silver 10 10 20 10 10 * 10

Sodium 10000 14100 9270 12400 14600 * 28201
Thallium * * * * * [2.81 3
Vanadium (S5.7] 101 11 £13] C13) * [4.91]

Zinc 7?3 29 =1 42 48 24 30

Cyanide * * * * * * *
Phernols * »* * » * * S4

Notes: All concentrations reported in ppb.
* Below Method Detection Limit.
[ ] Value less than detection limit specified in lab contract
(b) Compound also appeared in analysis of laboratory blank.
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COMPUCHEM SAMPLE NUMBER
WCC SAMPLE NUMBER
SAMPLING DATE

SAMPLING LOCATION

FIRST ROUND PRIVATE DOMESTIC WELL SAMPLING ANALYSES (cont.)

89377
043
6/6/86

Field
Blank

Methylene Chloride
Acetone :
Diethyl phthalate
1,1 Dichlorocethane
1,1,1 Trichlorcethane
Trichlorocethene
Tetrachlorocethene
Di-n-butylphthal ate
Toluene
Ethyl Benzene
trans-1,2 - dichloroethene
Chlorodane
Chloroform
Bromodichloromethane
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
lron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide
Phenols

€eer

€4.8]
(7.41b

£2.0

N
n
W R ok K K K K oK s ok K K K K

@
-

~
w
* x

€1320]

-
~

€15]
31
{50]
(2.11]
{1981
5.5)
0.24
£20]

10
9020
€112

30

Notes: All concentrations reported in ppb.

# Below Method Detection Limit.
[ 1] Value less than detection limit specified in lab contract

(b) Compound also appeared in analysis of laboratory blank.




TENTATIVELY IDENTIFIED COMPOUNDS

ROUND ONE
POTABLE WELL SAMPLE

Block
Lot
Sample No.

230001 29002 28001
28 33 37
0l4 015 Ole

29002 29002 2300!

11
021

24
022

23
037

*Ethane, l [} l '2-
Trichloro-1,
2,2-Trifluoro

2H-3,9A-Methano-!-
Benzoxepin,Octahydro-
2’ 2,5A’9‘Tet

1,3-Cyclopentanedione,
2-Chloro-

3H-1,2-Dithiol-3-One,
4,5-Dimethyl-

1-Penten-3-One, ! -(4-
Chlorophenyl)-

1,3-Cyclopentanedione,
2-Chloro-

IH-Indol-4-OL,3-
Methyl-

1-Penten-3-One,1-
(4-Chlorophenyl)-

1,3,5,7-Cyclooctatet-
raene

10 12

12

12

40

22

15

38

49

30

* Described as possible laboratory contaminant.
Note: All concentrations in ppb; all concentrations are estimated.
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APPENDIX G
AQUIFER TEST DATA

RB87-133G
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THEIS SOLUTIONS TO PUMPING TEST DATA

TABLE G-

Well Description Logs ~ Logt s (ft) t (min) T (gpd/ft) r (ft) S
Pumping Well Recovery .60 1.33 3.98 21.38 7,141 NA NA
MW-9D Drawdown 65 S8 4.43 3.80 6,416 200 032
MW-9D Recovery 99 1.63 3.87 42.66 7,344 200 415
MW-10D | Drawdown 58 88 3.80 7.59 7,479 650 .007
Mw-10D Recovery .56 l..60 3.63 39.81 7,829 650 039

Notes:

1. All match points used u = .1, W(u) = 1.0

2. Drawdown data from the pumping well, and drawdown and recovery data from 7D, 11D and 15D were not
analyzed because the data plots could not be matched to the Theis type curve.

RB87-133TH
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WELL 7D. RECOVERY

LOG S (FT)
|
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0.9
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LOG S (FT)

WELL 10D. DRAWDOWN

Q.9
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LOG S (FT)
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0.6
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TABLE G-2
JACOB SOLUTIONS TO PUMPING TEST DATA

Well Description r (ft) t (min) T (gpd/ft) S
Pumping Well Drawdown 0 8.9x103
Pumping Well Recovery 0 8.1x103
MW-9D Drawdown 200 0.40 7.3x103 1.5x1072
MW-9D Recovery 200 8.1x103
MW-10D Drawdown 650 0.88 8.5x103 0.4x1072
MW-10D Recovery 650 9.4x103

RB87-133Td

1661 100 HIW




DRAWDOWN IN FEET

Zser

92.0

34.0

36.0

50.0

52.0

——— - — ..1 —— ——— ——
.

MTHD/RHMW PUMP TEST

PUMPING WELL, DRAWDOWN
B
-
| 8B
TRANSMISSIVITY =89 x 103 GAL/DAY/FT JACOB METHOD)
Q=248 GAL/MIN
=] ah=7.32
NOTES:
- 1. DATA POINTS REPRESENTED BY SOLID SQUARES
NOT USED FOR REGRESSION ANALYSIS
2. DISCHARGE DIVERTED FROMWATER TOWER TO
STORM SEWER AT 55 MINUTES
| 1 3 ‘l'llll L rl'lllll lll"l
1.00 10.00 100.00

106 Hiu

ELAPSED TIME IN MINUTES

1000.0




Y [———_. — - —— s — - e . - - - -

MTHD/RHMW PUMP TEST
Mw-7D, DRAWDOWN

Q. 0L
& ae
»
0.050 _| .
0.100 _]
0.150 _
b
w 0.200 _|
[V
Z
§ 0.250 _|
o
S
g 0.300 _
o
0.350 TRANSMISSIVITY = 3.3 x 103 GAL/DAY/FT (JENKINS—PRENTICE METHOD)
QD —
x=400 FT
to= 21.19 min
0.400 .J S = 10—4 (ASSUMPTION, MEAN VALUE FOR A CONFINED AQUIFER)
NOTE:
DATA POINTS REPRESENTED BY SOLID SQUARES:
0450 .] NOTUSED FOR REGRESSION ANALYSIS
0.500 .
| | | | ] | ] i | |

0.000 2.000 4.000 6.000 8.600 10.000 12.000 14.000 16.000 18.000 20.00C

€ser SQUARE ROOT OF ELAPSED TIME IN MINUTES

100 Hil




DRAWDOWN IN FEET

ysel

MTHD/RHMW PUMP TEST

w4 - = MW-7D, DRAWDOWN
]
EROESNAEE A
-
0.1 — ] -
|
N
02 - L
Q
2
-
03 | TRANSMISSIVITY = 6.6 x 104 GAL/DAY/FT (JACOB METHOD) S,
STORATIVITY = 1.9 x 10‘3 (JACOB METHOD) ”é
' 3
Q = 248 GAL/MIN LY
r=700 FT )
Ah =0.68 %
t, = 69.18 MIN Z,
0.4 .
B -
NOTE: q&
DATA POINTS REPRESENTED BY SOLID SQUARES
NOT USED FOR REGRESSION ANALYSIS
0.3 Y Y LRI B B B B T T L B e B | T | B S B B B O
1.00 10.00 100.00 1000.0
0o HIW ELAPSED TIME IN MINUTES
1




DRAWDOWN IN FEET

ggel

MTHD/RHMW PUMP TEST

2.0
] MW-9D, DRAWDOWN
$

4.0 -~

60

8.0 _
10,0
120
140
16.0 ~
180 _ .

TRANSMISSIVITY = 7.3 x 103 GAL/DAY/FT (JACOB METHOD)
-
200 | a=248GAUMIN | o
ah=901 -
: .
220 NOTES:
1. DATA POINTS REPRESENTED BY SOLID SQUARES
NOT USED FOR REGRESSION ANALYSIS
24.0 _]| 2 DISCHARGE DIVERTED FROM WATER TOWER TO
STORM SEWER AT 55 MINUTES
26'0 L ! l!ll!ll ! L] llllll] lll'l
1.00 - 10.00 100.00
100 HIKW

ELASPED TIME IN MINUTES




DRAWDOWN IN FEET

961

0.0
2.0
40
6.0
8.0
10.0
12.0
14.0
16.0
18.0

20.0

100

MTHD/RHMW PUMP TEST

7] MW-9D, RECOVERY
[ ]
el
-
-
ﬂ
——
~ TRANSMISSIVITY =8.1 x 1()3 GAL/DAY/FT (JACOB METHOD)
Q=_248 GAL/MIN
=] ah =-8.108
NOTE: : .
- DATA POINTS REPRESENTED BY SOLID SQUARES
* NOT USED FOR REGRESSION ANALYSIS
| | | | lllllll 1 | 1 lllTll' L § 1 Tl1lil|
1.00 10.00 100.0C 1000.0
ELAPSED TIME IN MINUTES
Hi1W




DRAWDOWN (FT)

JASI )

MTHD/RHMW PUMP TEST
MWw-10D, DRAWDOWN

16 - JENKINS—PRENICE METHOD
17 - NO LINEAR FIT
18 -
19
20 T T T T T T LA T T o ' '
1 3 5 7 9 11 13 15 17 19
SQRT T (MIN)
100 HIW




DRAWDOWN: IN FEET

89

MTHD/RHMW PUMP TEST

200 -
"* MW-10D0, DRAWDOWN

4.0 -

6.0 —

8.0 —
10.00 -]
lz-o ﬂ

D
14.0 TRANSMISSIVITY =85 x 103 GAL/DAY/FT (JACOB METHOD)
Q=248 GAL/MIN
Ah=17.68 »

6.0 a

1 _1 NOTES:
1. DATA POINTS REPRESENTED BY SOLID SQUARES
NOT USED FOR REGRESSION ANALYSIS
18.0 2. OISCHARGE DIVERTED FROMWATER TOWER TO P
STORM SEWER AT 55 MINUTES ’
]
20.0 4 T v v rrrry T T LR | LENND B L B A |
1.00 10.00 100.00

€1 7100 HIW

ELAPSED TIME IN MINUTES

1000.0




DRAWDOWN (FT)

VO N A WN =

MM[L)..;_;_‘_:_;_A_;_\_._A
N =00 uUul~NOObdbUNN-=0

100

MTHD/RHMW PUMP TEST

MW-9D, RECOVERY

HLW

JENKINS~PRENICE METHOD
NO LINEAR FIT
T T T T T T T '
9 11 13 15 17
SQRT T (MIN)

19




DRAWDOWN IN FEET

(. [ G

MTHD/RHMW PUMP TEST
MW-10D, RECOVERY

TRANSMISSIVITY = 9.4 x 10° GAL/DAY/FT (JACOB METHOD)

Q = 248 GAL/MIN
Ah =-6.99

NOTE:
DATA POINTS REPRESENTED BY SOLID SQUARES
NOT USED FOR REGRESSION ANALYSIS

2.0 —_
4.0 -
6.0 -
8.0 -
10.0 —
12.06 —
18.00 |
o
18.0
1.00
jo0 YW

L} v lllllll T L} ll1lll1 1 L l'l'lll

10.00 100.0 1000.0

ELAPSED TIME IN MINUTES




MTHD/RHMW PUMP TEST
MW-10D, RECOVERY

I SRR O
{

(o]
|

0w oo N
]

10 -
11

DRAWDOWN (FT)

12
13 -

.14 - JENKINS—PRENICE METHOD
NO LINEAR FIT

15 -

16 -

17 4 T T T T j ] ~ T T T T T

SQRT T (MiN)

19T T00 HLW




DRAWDOWN IN FEET

z9tl

(= - 4 o

MTHD/RHMW PUMP TEST
Mw-11D, DRAWDOWN

TRANSMISSIVITY = 1.7 x 104 GAL/DAY/FT (JACOB METHOD)
STORATIVITY = 1.6 x 106 (JACOB METHOD)

Q = 248 GAL/MIN

r=1468 FT
Ah=392

t, = 61.66 MIN

NOTE:
DATA POINTS REPRESENTED BY SOLID SQUARES
NOT USED FOR REGRESSION ANALYSIS

————

00 _
05 |
10
15
20
25 |
30 |
35 |
40 |
45

1.00

T00 HILKW

J 1) 1 LI “'l LB ] ¥ ]

10.00

TTT" ) ] LI

100.00

ELAPSED TIME IN MINUTES

lllTl

1000.0




DRAWDOWN IN FEET

0.0

1.000

2.000

3.000

3.500

4.000

TRANSMISSIVITY = 6.4 x 103 GAL/DAY/FT (JENKINS—PRENTICE METHOD)

x=220 FT
to= 9.35 min
$ = 10—4 (ASSUMPTION, MEAN VALUE FOR A CONFINED AQUIFER)

NOTE;
DATA POINTS REPRESENTED BY SOLID SQUARES
NOT USED FOR REGRESSION ANALYSIS

MTHD/RHMW PUMP TEST
MWwW-11D, DRAWDOWN
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X =600 FT
to=92.72 min

NOTE:

TRANSMISSIVITY = 4.4 x 103 GAL/DAY/FT (JENKINS—PRENTICE METHOD)

S = 10—4 (ASSUMPTION, MEAN VALVE FOR A CONFINED AQUIFER)

DATA POINTS REPRESENTED BY SOILD SQUARES
NOT USED FOR REGRESSION ANALYSIS

MTHD/RHMW PUMP TEST
MWwW-15D, DRAWDOWN
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DRAWDOWN IN FEET
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. = MTHD/RHMW PUMP TEST
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TRANSMISSIVITY = 2.9 x 104 GAL/DAY/FT (JACOB METHOD)

STORATIVITY = 3.4 x 104 (JACOB METHOD)

Q=248 GAL/MIN
- r= 1386 FT
Ah=222

t, = 107.15 MIN

NOTE: -
- DATA POINTS REPRESENTED BY SOLID SQUARES

NOT USED FOR REGRESSION ANALYSIS
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MTHD SLUG TEST
MW-2D, RISING HEAD
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PROGRAM SLUGT, VERSION 3,JAN. 1985

TH1S PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM SLUG-TEST DATA BASED ON TWO ANALYTICAL AFPROACHES:
{1} METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1947 (ARTICLE IN VOL.3,NO.1 OF WRR ENTITLED
‘RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS CHARGE OF WATER’ }
12) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN VOL. 12, NO0.3 OF WRR ENTITLED
‘A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY OF UNCONFINED AQUIFERS
WI1TH COMPLETELY OR PARTIALLY PENETRATING WELLS’)

PROJECT NO.: 87N0000
SITE LOCATION: MTHO/RHMW
FIELD INVESTIGATOR: Carl Varteresian

CLIENT: NJOEP

DATE OF SLUG TEST: 3 Nov 1986

WELL NO.: MW-2D

INPUT DATA ARE:

INNER CASING DIAMETER = 6.00 INCHES

INNER SCREEN OR OPEN-HOLE DIAMETER = 6.00 INCHES
ODIAMETER OF DRILLED HOLE = 6.00 INCHES

ESTIMATED POROSITY OF GRAVEL PACK = .30

NUMBER OF HEAD-TIME DATA POINTS =

TIME
{seconds |

15.00

50.00
110.00
200.00
290.00
380.00
4h0.00
500.00

SUCCESSIVE COMPUTED

HEAD
(FEET)

6.750
5.910
4.820
3.790
2.8%0
2.290
1.960
1.4680

VALUES FOR HO

| FEET)

6.7739
6.8126

100 Hyuw

LENGTH OF SCREEN OR INTAKE PORTION s 129.00 FEET

DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 127.90 FEET

THICKNESS OF SATURATED AQUIFER ZONE = 128.00 FEET

FALLING-HEAD INDEX = 0 (’1’ IF FALLING,’0’ IF RISING!
a8




NOTE: TRANSMISSIVITY UNITS ARE IN FT##2/seconds

——— —— ._.__( —_ e
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METHOD OF COOPER, BREDEHOEFT AND PAPADOPWUL.OS

COMPUTED VALUE OF HO =

COMPUTED RESULTS: '

6.81 FEET

AND PERMEABILITY UNITS ARE IN FT/seconds

ALPHA STORATIVITY MEAN MEAN MINIMUM MAX T MUM RATIO OF
TRANSMIS- PERMEA- TRANS. TRANS. ‘T’ RANGE
SIVlTY BILITY TBAR

1.000e-01 1.000e-01 1.01Se-04 7.927e-07 1.655e-06 1.679e-04 1.638106
1.000e-02 1.000e-02 1.987e-04 1.553e-046 5.316e-06 2.820e-04 1.392247
1.000e-03 1.000e-03 3.034e-04 2.370e-06 2.144e-05 3.942e-04 1.228723
1.000e-~-04 1.000e-04 A.077e-04 2.186e-06 4 .552e-05 5.034e-04 1.123514
1.000e-0S 1.000e«-05 5.105e-04 3.988e-06 7.081e-05 6.112e-04 1.05%9007
1.000e-06 1.000e-06 6.116e-04 h.779e-06 9.538e-05 7.178e-04 1.017647
1.000e-07 1.000e-07 7.119e-~04 5.561e-06 1.19Ge-04 8.241e-04 .989712
1.000e-08 1.000e-08 8.113e-04 6.33%e-06 1.433e-04 9.35%9¢-04 .976892
1.000e-09 1.000«-09% ?.103e-04 7.112e-06 1.672e-04 1.0S0e-03 .969895
1.000e-10 1.000e-10 1.009e-03 7.880e-06 1.901e-04 1.168¢-03 . 969965

T0

ROOT MEAN

SQUARE OF
TIME

DEVIATIONS
159.02
105.85
77.92
63.41
54 .92
49.70
AS.12
43.51
41.53

40.02

DIFFERENCE
IN RMS

.00
53.17
27.93
14 .51
8.49
S.22
3.58
2.61

1.98

1.61
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METHOD OF BOUWER AND RICE
COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE:

PERMEABILITY = 3.83e-06 FT/seconds = 1.17e-04 CM/seconds

TRANSMISSIVITY = 4.90e-04 FTnn2/seconds

Mw - 2-D

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN:

PERMEABILITY = 3.83e-06 FT/zaconds » 1.17e-04 CM/seconds

TRANSMISSIVITY = 4 .90e-04 FT2r2/3econds

TO0 HIW




— . ( R (.

PROGRAM SLUGT, VERSION 3,JAN! 1985
THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES:
{1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 (ARTICLE IN VOL.3,NO.1 OF WRR ENTITLED
'RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS CHARGE OF WATER’ )
12) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN VOL. 12, N0.3 OF WRR ENTITLED
*A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY OF UNCONFINED AQUIFERS
WITH COMPLETELY OR PARTIALLY PENETRATING WELLS'’)
PROJECT NO.: 87N0000 CLIENT: NJDEP
SITE LOCATION: MTHD/RHMW DATE OF SLUG TEST: 1 Dec 1986
FIELD INVESTIGATOR: Carl Varteresian
WELL NO.: MW-4D
INPUT DATA ARE:

INNER CASING DIAMETER = 6.00 INCHES LENGTH OF SCREEN OR INTAKE PORTION = 130.00 FEET

INNER SCREEN OR OPEN-HOLE DIAMETER = 6.00 INCHES DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 130.00 FEET

DIAMETER OF ORILLED HOLE = 6.00 INCHES THICKNESS OF SATURATED AQUIFER ZONE = 130.00 FEET

ESTIMATED POROSITY OF GRAVEL PACK = .30 FALLING-HEAD INDEX = 0 (°1’ 1IF FALLING,’0’ 1F RISING!
NUMBER OF HEAD-TIME DATA POINTS = 8

TIME HEAD
{seconds | (FEETI
60.00 4.000
90.00 2.880
120.00 2.010
150.00 1.360
180.00 .890
210.00 .590
240.00 . hé0
270.00 .380

SUCCESSIVE COMPUTED
VALUES FOR HO
(FEET)

8.0093
8.6730
9.0354
8.7497
8.3399

100 Hiw




—( — — - ( o

’

METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS

'

COMPUTED RESULTS:

COMPUTED VALUE OF HO = B.35 FEET

NOTE: TRANSMISSIVITY UNITS ARE IN FT#x2/seconds AND PERMEABIL1TY UNITS ARE IN FT/seconds

ALPHA STORATIVITY MEAN MEAN MINIMUM MAX 1MUM RAT1O OF ROOT MEAN DIFFERENCE
TRANSM]S- PERMEA - TRANS. TRANS . ‘T’ RANGE SQUARE OF IN RMS
S1V1TY BILITY TBAR TIME
DEVIATIONS

1.000e-01 1.000e-01 1.063e-03 8.17Se-06 4 ,798e-04 1.641e-03 1.092866 T4.50 .00
1.000e-02 1.000e-02 1.518e-03 1.148e-05 9.650e-04 2.022e¢-03 . 695884 47.83 27.07
1.000«-03 1.000e-03 1.959e-03 1.507«-05 1.453e-03 2.393e-03 . 479555 31.75 16.08
1.000e-04 1.000e-04 2.306e-03 1.773e-05 1.945-03 2.795e-03 .368083 20.41 11.33
1.000e-05 1.000e-05 2.594e-03 1.99Se-05 2.330e-03 3.027¢-03 . 268404 17.78 2.64
1.000e-06 1.000e-06 2.987e-03 2.298e-05 2.706e-03 3.466e-03 . 254345 15. 42 2.36
1.000e-07 1.000e-07 3.432e-03 2.640e-05 3.178e-03 3.696e-03 .150743 9.11 6.31
1.000e-08 1.000a-08 3.963e-03 3.048e-05 3.511e-03 4.328e-03 .206252 12.95 -3.84
1.000e-09 1.000e-09 4.5319e-03 3.39%e-05 4.043e-03 4.930e-03 .200790 12.62 .33
1.000e-10 1.000e-10 4.838e-03 3.722e-05 4.471e-03 5.437e-03 . 199488 11.51 1.10

BRI I 000000000000 00000600 5000 08 00 90 00 30 00 0690 90 50 0000 50 0 90 00 46 9890 90 98 36 98 98 30 9898 08 S0 90 96 98 90 900 58 0 38 38 98 30 96 38 30 96 96 96 J0 96 00 0 0 3 5 5000 96 5t 0 6 98 30 96 9t 96 30 96 38 98 56 90 90 98 90 06 36 98 369600 96 9090 2t 0 20 30t 2 90 3 90 6 06 9 5 90 0t 00 96 90 0 %t

METHOD OF BOUWER AND RICE
COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE:

PERMEABILITY = 1.4%9e-05 FT/seconds s & .She-04 CM/seconds

MW' A,D TRANSMISSIVITY =2 1.93e-03 FTa#2/seconds
COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN:
PERMEABILITY » 1.4%9e-0S5 FT/seconds s & _She-04 CM/seconds
TRANSMISSIVITY s 1.93¢-03 FTas2/seconds
1421 100 HIW
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PROGRAM SLUGT, VERSION 3,JAN.' 198S
- THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES:
(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 IARTICLE IN VOL.3,NO.1 OF WRR ENTITLED
*RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS CHARGE OF WATER')
{2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN VOL. 12, N0.3 OF WRR ENTITLED
‘A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY OF UNCONFINED AQUIFERS
W1TH COMPLETELY OR PARTIALLY PENETRATING WELLS’ )
PROJECT NO.: 87N0000 CLIENT: NJDEP
SITE LOCATION: MTHD/RHMW DATE OF SLUG TEST: 1 Dec 1586
FIELD INVESTIGATOR: Carl Varteresian
WELL NO.: MW-6D

INPUT DATA ARE:

INNER CASING DIAMETER = &.00 INCHES LENGTH OF SCREEN OR INTAKE PORTION = &0.00 FEET
INNER SCREEN OR OPEN-HOLE DIAMETER = 6.00 INCHES DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 62.31 FEET
DIAMETER OF DRILLED HOLE = &.00 INCHES THICKNESS OF SATURATED AQUIFER ZONE = 60.00 FEET
ESTIMATED POROSITY OF GRAVEL PACK = .30 FALLING-HEAD INDEX = 0 (’1’ IF FALLING,'0’ IF RISINGI
NUMBER OF HEAD-TIME DATA POINTS = 8
TIME HEAD
{seconds ) |FEET)
5.00 1.540
10.00 1.430
40.00 1.040
> 70.00 .720
100.00 .550
130.00 .20
150.00 .370
310.00 .330

SUCCESSIVE COMPUTED
VALUES FOR HO
LFEET)

1.2030
1.4444
1.5909
1.6140

z/21 100 HIW
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METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS

COMPUTED VALUE OF HO =

COMPUTED RESULTS:

1.61 FEET

NOTE: TRANSMISSIVITY UNITS ARE IN FT#n2/seconds AND PERMEABILITY UN1ITS ARE IN FT/seconds
ALPHA STORATIVITY MEAN MEAN MINIMUM MAXTMUM RATIO OF ROOT MEAN DIFFERENCE
TRANSMIS- PERMEA - TRANS. TRANS. ‘T’ RANGE TO SQUARE OF IN RMS
SIvVlTY 8IL1TY TBAR TIiME

DEVIATIONS
1.000e-01 1.000e-01 3.656e-04 6.093e-06 2.567e-05 6.035e-04 1.580756 42.346 .00
1.000e-02 1.000e-02 T7.043e-04 1.174e-05 1.43%e-04 1.027e-03 1.254411 36.83 5.53
1.000e-03 1.000e-03 1.079¢-03 1.798e-05 3.852e-04 1.443e-03 .P81044 39.08 -2.25
1.000e-04 1.000a-04 1.454¢-03 2.424e-05 6.634a-04 1.862e-03 .823906 41.78 -2.70
1.000e-05 1.000e-05 1.822¢-03 3.037e-05 9.392e-04 2.310e-03 .751956 43.87 -1.90
1.000a-06 1.000e-06 2.187«-03 3.645e-05 1.20%e-03 2.756e-03 .707373 45.06 -1.38
1.000e-07 1.000e-07 2.547¢-03 h.245e-05 1.474e-03 3.195e-03 . 675697 46.06 -1.00
1.000e-08 1.000«-08 2.90he-03 4.841e-05 1.725e-03 3.632e-03 . 656544 46.81 -.75
1.000e-09% 1.000e-09 3.25%9¢-03 5.432e-05 1.918e-03 4.066e-03 . 659544 4T . hb -.62
1.000e-10 1.000e-10 3.606e-03 6.010e-05 2.055e-03 4 .498e-03 .677530 49.33 -1.89

EREREANRRMEAXRRRIEAR NIRRT RERRREARRERRRR RPN RN RRRRRRRARRERRRRE R AR A RRRRRRRERRER RN RRRRN R RN R RRRRRRARR RN R
METHOD OF BOUWER AND RICE
COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE:

MW-6D PERMEABILITY = 2.4Be-05 F1/seconds = 7.56e-04 CM/seconds

TRANSMISSIVITY = 1.4%9e-03 FTa#2/seconds

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN:

PERMEABILITY = 2.48e-05 FT/seconds = 7.56e-04 CM/seconds

TRANSMISSIVITY = 1.49e-03 FTar2/seconds

SL8T 100
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PROGRAM SLUGT, VERSION 3,JAN: 1988
THIS PROGRAM CALCULATES MEAN TRANSMISS]IVITIES FROM SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES:
{1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 (ARTICLE IN VOL.3,NO.1 OF WRR ENTITLED
‘RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS CHARGE OF WATER’)
{2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN VOL. 12, N0.3 OF WRR ENTITLED
‘A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY OF MW]WD AQUIFERS
Wi1TH COMPLETELY OR PARTIALLY PENETRATING WELLS’)
PROJECT NO.: 87N0000 CLIENT: NJOEP
SITE LOCATION: MTHD/RHMW DATE OF SLUG TEST: 3 Nov 1984
F1ELD INVESTIGATOR: Corl Varterssian
WELL NO.: MW-7D

INPUT DATA ARE:

INNER CASING DIAMETER = 6.00 INCHES LENGTH OF SCREEN OR INTAKE PORTION = 108.00 FEETY
INNER SCREEN OR OPEN-HOLE DIAMETER = 6.00 INCHES DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 108.00 FEET
DIAMETER OF DRILLED HOLE = 6.00 INCHES THICKNESS OF SATURATED AQUIFER ZONE = 108.00 FEET
ESTIMATED POROSITY OF GRAVEL PACK = .30 FALLING-HEAD INDEX = 0 {(‘1’ IF FALLING,'0’ IF RISING)
NUMBER OF HEAD-TIME DATA POINTS = 8
TIME HEAD
{seconds | {FEET)
60.00 1.800
90.00 1.240
120.00 . 980
150.00 .810
180.00 .540
210.00 . 430
240.00 .350
330.00 .260

SUCCESSIVE COMPUTED
VALUES FOR HO
{FEET)

2.3855
2.9597
3.0573
3.0792




ALPHA

1.000e-01
1.000e-02
1.000e-03
1.000e-04
1.000e-05
1.000e-06
1.000e-07
.000e-08
.000e-09%

[ S

.000e-10

2

METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS

COMPUTED VALUE OF HO =

COMPUTED RESWLTS: ¢

3.08 FEET

NOTE: TRANSMISSIVITY UNITS ARE IN FT##2/seconds AND PERMEABILITY UNITS ARE IN FT/seconds

STORATIVITY

1.000e-01
1.000e-02
1.000e-03
1.000e-04
1.000e-05
1.000e-06
1.000e-07
1.000e-08
1.000e-0%
1.000a-10

MEAN
TRANSM]S-
SIVITY

- 6.036e-04

9.618e-04
1.320e-03
1.672«-03
2.022e-03
2.316e-03
2.594a-03
2.87Se-03
3.191e-03
3.536e-03

MEAN
PERMEA -
BIL1TY

5.58%e-06
8.904e-06
1.222e-05
1.548¢-05
1.873e-05
2.144e-05
2.402¢-05
2.662e-05
2;9540-05
3.274e-05

MINIMUM
TRANS.

2.852e-04
6.312e-04
9.958e-04
1.350e-03
1.702e-03
1.736e-03
1.830e-03
2.173e-03
2.610e-03
3.054e-03

MAX IMUM

W W W N NN = e

TRANS.

.176e-04
.165¢-03
.507e-03
.847¢-03
.205e-03
.572¢-03
.936e-03
.297e-03
.595e-03
.9753-03

RATIO OF

‘T’ RANGE
TBAR
.881931
.555483
.387000
.297082
.248702
. 360769
. h26684
. 390992
.308717
.260281

ROOT MEAN

SQUARE OF
T1IME

DEVIATIONS
53.67
28.43
i18.18
14.93
14.30
32.11
36.82
31.66
a4, 11

17.57

DIFFERENCE

IN RMS

as.

10

-17.

~h

.00

24

.25
.25
.63

a1

.M
.16
.55
.54

FETEDETE 00T T 00000600 00 0000 00 90 00 3¢ 9690 9 90 606 90 96 3690 08 06 90 38 06 98 S 08 48 90 36 90 4 51 90 90 98 90 58 4190 090 90 90 0000 08 36 30 3t 0090 08 690 00 9 O 40 00 00 30 08 98 00 0830 006 30 00 00 S0 56 96 O 00 600 90 5O 0091 90 0 0696 90 00 5 00 9% 56 50 5t 90 00 5 90 50 50 56 30 3 30 36 06 06 90 9% ¢ ¢t %
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METHOD OF BOUWER AND RICE

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE:

PERMEABILITY =
TRANSMISSIVITY =

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN:

PERMEABIL1ITY =«
TRANSMISSIVITY =

1.35e-05 FT/seconds

1.35e-05 FT/seconds

1.45e-03 FTan2/seconds

= &4 10e-04 CM/seconds

e & _10e-04 CM/seconds

1.45e-03 FTan2/seconds




PROGRAM SLUGT, VERSION 3,JAN.'1585

THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES:
(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 [ARTICLE IN vOL.3,NO.1 OF WRR ENTI1TLED
*‘RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS CHARGE OF WATER’)

12) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN

VOL. 12, N0O.3 OF WRR ENTITLED

‘A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY OF UNCONFINED AQUIFERS
WITH COMPLETELY OR PARTIALLY PENETRATING WELLS’ )

PROJECT NO.: B87N0000
SITE LOCATION: MTHD/RHMW
FIELD INVESTIGATOR: Carl Varteresian
WELL NO.: MW-130D
INPUT DATA ARE:
INNER CASING DIAMETER = 6.00 INCHES
INNER SCREEN OR OPEN-HOLE DIAMETER = 6.00 INCHES
DIAMETER OF DRILLED HOLE = 6.00 INCHES

ESTIMATED POROSITY OF GRAVEL PACK = .30
NUMBER OF HEAD-TIME DATA POINTS =

TIME HEAD
{seconds |} {FEET)
60.00 2.440
90.00 1.940
120.00 1.620
150.00 1.460
180.00 1.400
240.00 1.180
300.00 1.020
360.00 .910

SUCCESSIVE COMPUTED
VALUES FOR HO
{FEET)

2.5170
2.6299
2.7785
3.0299
3.3408

100 HIM

CLIENT: NJDEP
DATE OF SLUG TEST: 2 Dec 1986

LENGTH OF SCREEN OR INTAKE PORTION = 230.00 FEET

DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 230.00 FEET

THICKNESS OF SATURATED AQUIFER 7Z0NE = 230.00 FEET

FALLING-HEAD INDEX = 0 (’1' IF FALLING,'0’ IF RISING!
8




NOTE: TRANSMISSIVITY UNITS ARE IN FTan2/seconds

METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS

COMPUTED VALUE OF HO =

COMPUTED RESULTS:

3.35 FEET

AND PERMEABILITY UNITS ARE IN FT/seconds

ALPHA STORATIVITY MEAN MEAN MINIMUM MAX1MUM RATIO OF ROOT MEAN DIFFERENCE
TRANSM]S- PERMEA- TRANS. TRANS . ‘T’ RANGE TO SQUARE OF IN RMS
SIVlTY BILITY TBAR TIME
DEVIATIONS

1.000e-01 1.000e-01 2.032e-04 8.834e-07 1.171e-04 2.340e-04 .575491 15.93 .00
1.000e-02 1.000e-02 3.964e-04 1.723e-06 3.053e-04 4.727e-04 . 422373 19.61 -3.67
1.000e-03 1.000e-03 S.958e-04 2.590e-06 4 .978e-04 7.133e-04 .361748 a27.32 -7.71
1.000e-04 1.000e-04 7.925e-04 3.446e-06 6.386e-04 9.560e-04 . 400547 31.72 ~h. 40
1.000e-05 1.000e-05 9.855e-04 4 .285e-06 7.780e-04 1.191e-03 .418730 34.23 -2.51
1.000e-06 1.000e-06 1.176e-03 S.114e-06 9.1461e-04 1.424¢-03 . 431693 35.93 -1.70
1.000e-07 1.000e-07 1.365¢-03 5.933e-06 1.053e¢-03 1.654e-03 . 440509 37.07 -1.14
1.000--08 1.000e-08 1.552¢-03 &.748e-06 1.18%9e-03 1.883e-03 . 446806 37.93 -.86
1.000e-09 1.000e-09 1.738e-03 7.558e-06 1.325e-03 2.110e-03 . 451877 38.61 -.68
1.000e-10 1.000e-10 8.363e-06 1.460e-03 2.336e-03 . 455584 39.13 ~-.52

1.924e-03
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METHOD OF BOUWER AND RICE
COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE:

PERMEABILITY = & _ 4%9¢-068 FT/seconds 2 1.37a-04 CM/seconds

TRANSMISSIVITY = 1.03e-03 FTa#2/seconds

Mw-i13D

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN:

PERMEABILITY = A _.4%e-08 FT/saconds s 1.37e-04 CM/seconds

TRANSMISSIVITY = 1.03e-03 FTen2/seconds

LLET 100 HiW
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PROGRAM SLUGT, VERSION 3,JAN.' 1985

‘THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES:

11) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1947 (ARTICLE IN VOL.3,NO.1 OF WRR ENTITLED
*RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS CHARGE OF WATER')
i2) METHOD OF BOUWER AND RICE, 1976 IARTICLE IN VOL. 12, NO.3 OF WRR ENTI1TLED
‘A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY OF UNCONFINED AQUIFERS
WI1TH COMPLETELY OR PARTIALLY PENETRATING WELLS’)
PROJECT NO.: 87N0000 CLIENT: NJDEP
S1TE LOCATION: MTHD/RHMW V DATE OF SLUG TEST: 1 Dec 1986
FIELD INVESTIGATOR: Carl] Varteresian
WELL NO.: MW-14D

INPUT DATA ARE:

INNER CASING DIAMETER = &4.00 INCHES LENGTH OF SCREEN OR INTAKE PORTION = 131.00 FEET
INNER SCREEN OR OPEN-HOLE DIAMETER = é.00 INCHES DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 137.80 FEETY
DIAMETER OF DRILLED HOLE = 6.00 INCHES THICKNESS OF SATURATED AQUIFER ZONE = 131.00 FEET
ESTIMATED POROSITY OF GRAVEL PACK = .30 FALLING-HEAD INDEX = 0 (’1° IF FALLING,'0’ 1F RISINGI
NUMBER OF HEAD-TIME DATA POINTS = 8
TIME HEAD
lseconds |} {FEET)
90.00 é.360
150.00 5.260
210.00 ».260
270.00 3.490
330.00 2.790 .
390.00 2.1%90
450.00 1.830
570.00 1.120

SUCCESSIVE COMPUTED
VALUES FOR HO
(FEET)

9.0484
8.8659
8.8991

T00 HIMW




METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS
COMPUTED RESULTS: '

COMPUTED VALUE OF HO « 8.90 FEET

NOTE: TRANSMISSIVITY UNITS ARE IN FT#x2/seconds AND PERMEABILITY UNITS ARE IN FT/seconds

ALPHA

MEAN MINIMUM MAX TMUM RATIO OF ROOT MEAN DIFFERENCE
TRANSMIS- PERMEA- TRANS. TRANS. 'T* RANGE TO  SQUARE OF IN RMS
SIVITY BILITY TBAR T TIME
DEVIATIONS

1.000e-01 1.000e-01 1.806e-04 1.379e-06 B8.731e-05 3.122e-04 1.245257 160.24 .00
1.000e-02 1.000e-02 3.199e-04 2.442e-06 2.229e-04 4.536e-04 .721000 92.78 67.46
1.000e-03 1.000a-03 4. 621e-04 3.528e-06 3.754e-00 5.9116-0h 466631 62.02 30.76
1.000e-04 1.000e-04 6.022e-0h 4.597e-06 5.260e-04 7.285e-04 .334384 46.56 15.46
1.000e-05 1.000e-05 7.401e-0h 5.450e-06 6.651e-04 8.658a-04 .271228 37.54 9.02
1.000e-06 1.000e-06 B.7&4e-04 6.690e-06 8.014e-04 1.002e-03 .228791 31.59 ' 5.95
1.000e-07 1.000e-07 1.005e-03 7.672e-06 9.350e-04 1.086e-03 .150711 20.18 11.42
1.000e-08 1.000e-08 1.122¢-03 8.56he-06 1.048e-03 1.193e-03 .111682 14.98 5.20
1.000e-09 1.000e-09 1.250e-03 9.542e-06 1.172¢-03 1.328e-03 . 124869 17.68 -2.70
1.000e-10 1.000e-10 1.382¢-03  1.055e-05 1.329e-03 1.462e-03 . 096252 12. 14 5.54

STORATIVITY

| MEAN

METHOD OF BOUWER AND RICE
COMPUTED RESULTS USING DIAMEfER OF ORILLED HOLE:

PERMEABILITY = #_.34e-06 FT1/seconds = 1.32e-05 CM/seconds

TRANSMISSIVITY = §5.48e-04 FTan2/seconds

MW- 14D
COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN:
PERMEABILITY =z 4.34e~-06 FT/seconds g 1.32e-04 CM/aeconds
LT TOO  HIW

TRANSMISSIVITY = 5.48e-04 FTar2/seconds
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PROGRAM SLUGT, VERSION 3,JAN. 198S
TH1S PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES:
{1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 19487 (ARTICLE IN VOL.3,NO.1 OF WRR ENTITLED
*RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS CHARGE OF WATER’ )
{21 METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN VOL. 12, NO.3 OF WRR ENTITLED
‘A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY OF UNCONFINED AQUIFERS
WITH COMPLETELY OR PARTIALLY PENETRATING WELLS’)
PROJVECT NO.: 87N0000 CLIENT: NJDEP
SITE LOCATION: MTHOD/RHMW DATE OF SLUG TEST: 1 Dec 1984
FIELD INVESTIGATOR: Carl] Varteresian
WELL NO.: MwW-15D

INPUT DATA ARE:

INNER CASING DIAMETER = 6.00 INCHES LENGTH OF SCREEN OR INTAKE PORTION = 224.00 FEEY

INNER SCREEN OR OPEN-HOLE DIAMETER = 6.00 INCHES DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 226.60 FEET
DIAMETER OF DRILLED HOLE = é6.00 INCHES THICKNESS OF SATURATED AQUIFER ZONE = 22A.00 FEET
ESTIMATED POROSITY OF GRAVEL PACK = .30 FALLING-HEAD INDEX = 0 1{’1’ IF FALLING,'0’ IF RISING)
NUMBER OF HEAD-TIME DATA POINTS = -]
TIME HEAD
(seconds ) {FEET)
30.00 & .A80
60.00 3.480
180.00 1.780
300.00 1.240
420.00 .950
540.00 .770
660.00 . 640
780.00 .560

SUCCESSIVE COMPUTED
VALUES FOR HO
(FEET)

3.5623
3.8115
4.0788
&h.3916
& .7529

0821 100 HlW
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METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS
COMPUTED RESULTS:

COMPUTED VALUE OF HO = 4.75 FEET

NOTE: TRANSMISSIVITY UNITS ARE IN FT#r2/seconds

AND PERMEABILITY UNITS ARE IN FT1/seconds

ALPHA STORATIVITY MEAN MEAN MINIMUM MAX 1MUM RAT10 OF ROOT MEAN DIFFERENCE
TRANSMIS - PERMEA-~ TRANS. TRANS . ‘T’ RANGE TO SQUARE OF IN RMS
SIVITY BILITY TBAR T IME
DEVIATIONS

1.000e-01 1.000e-01 2.071e-04 9.246e-07 1.214e-05 2.607e-04 1.200054 96.71 .00
1.000e-02 1.000e-02 3.458e-04 1.542e-06 5.64%9e-05 ».730e-04 1.190576 §3.00 43.71
1.000a-03 1.000«-03 4 .988e-04 2.227e-04 1.312e-04 6.980e-04 ' 1.136298 50.55 2.45
1.000a-04 1.000a-04 6.454e-04 2.881e-06 2.120e-04 9.112a-04 1.083172 57.74 -7.19
1.000e-05 1.000e-05 7.907e-04 3.530e-06 2.912e-04 1.124¢-03 1.053034 64.32 -6.58
1.000a-06 1.000e-06 9.304e-04 4.171e-06 3.688e-04 1.334¢-03 1.032780 69 .39 -5.07
1.000e-07 1.000e-07 1.067«-03 h.7462e-06 4. 4S3e-04 1.541e-03 1.02732s 88.40 -19.01
1.000e-08 1.000e-08 1.182e-03 5.277e-06 5.208e-04 1.748e-03 1.038051 111.68 -23.48
1.000e-09 1.000e-09 1.301e-03 5.807e-06 5.957e-04 1.953e-03 1.043345 116.02 ~h.1h
1.000e-10 1.000e-10 1.431e-03 6.388e-04 6.699e-04 2.157e-03 1.039279 109.40 6.63

RRARMIMIIIRRIIIIRIRIEIIEI IR RRRIRIIIII RN RIS R NIRRT RRIRII IR TR IR I0 0000000000 0000500 0L IE S0 0L 00000000 00 0 00 00 0
METHOD OF BOUWER AND RICE
COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE:

PERMEABILITY = 3.77e-06 FT/seconds s 1.15e-04 CM/seconds

TRANSMISSIVITY = 8.45e-04 FT#2/seconds

Mw-15D
COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN:

PERMEABILITY = 3.77e-08 FT/saconds s 1.1Sa-04 CM/saconds

IS8T TO00 HIW

TRANSMISSIVITY = 8.45e-04 FTae2/seconds
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TABLE H-1, [INDICATOR CHEMICAL SELECTION (CONTINUED)
Max i mum Carcinogenic Include as
Priorit Concentration S'randard(s, # Detected Weight of Evidence Other Indlcator
T Aratoaaql
Substance Group (1g/1) Og/1) # Analyzed'!)  Blanks  oOra) Inhal Notes Chemical
RW MW RW M
Cyclopropy | benzene NL - - - - - NA - - Detected In only two welis No
In 1982, Unclear whether
analyslis was done at other
sampling dates, Not
detected In Rl sampling,
N-NItrosodipheny lamine 1 - 12,61} - 0/317 /25 oK - - Found in monitoring well, No
One sample only,
Bis(2 ethylhexyl)phthiate 1 - 48 51 0/37 11/25 CONT B2 82 Found In monitoring wells No
only, below level of
standard,
Dl~-n-butylphthlate 3 - - - 1/31 - CONT - - Minimal contamination, No
Phenols 2-4 54 ‘63 - 5/31  2/25 oK » » *Some phenols are B2 No
weighted, others are not
listed,
Alumlnum NL {1941 140,000 - 34/37 25/25 CONT - - All are | | below detectlon, No
so estimated except for 3
samples, Trip: [135])
Fleld: 222 )g/|
Arsenic | 39 186* 50 13/21  11/25 oK A A ®* Was not detected in Yeos
duplicate sample, Some
other values above
) detection limits,
Barlum NL 306 2,300 ( 1,000 31/31  25/25 CONT - - 4 of the 37 were above Yeos

cgel 100 HiW
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TABLE H-1, INDICATOR CHEMICAL SELECTION (CONTINUED)

Max | mum Carclnogenlc Inciude as
Prlorh‘r Concentration Standard(j) # Detected Weight of Evidence Other Indicator
Substance Group D Og/l1) . (g/1) ’ Analyzod(“ Blanks Oral Inhal Notes Chemical
" RW MW RwW Mw
Beryl | ium 1 - 17 1000 0/31 16/25 CONT B1 81 Carclnogen, Present Yes

above detection |imit

In MW3D & MW3S, MW3D
possible grout contamina-
tion, other values

below detection limit,

Cadmium 1 9.8 7 10 9/37 1725 oK NA B1 Carcinogen, Only 4 No
occurrences above detectlon
limit, no level reported >
twice the detection |imit,

Calclium NL 336,000 2,230,000 - 37/31  25/25 CONT - - Two highest readings in No
MW3D, possible grout
contamination,

Chromium 1 17 406 50 3/31  16/31 CONT NA A Carcinogen - high conc, Yes
Two highest readings In
MW3D; possible grout
contamination; aiso in

MW3S,
Cobalt NL 81 98 - 33/31 14/25 CONT - -
Copper 3 196 581 1,300 37/31 23/25 CONT - -
Iron NL 3,840 165,000 - 36/37 25/25 CONT - -
Lead 1 2,170 786 50 30/31 11/25 CONT - - High conc, when compared Yes
with standard,
Magnes lum NL 75,600 193,000 - 31/31  25/25 CONT - - No

P8CT 100 HIW




TABLE H-1, (INODICATOR CHEMICAL SELECTION (CONTINUED)
Max imum Carcinogenic Include as
Prlorl'rY Concentration Sfanclard(3 ) # Detected Weight of Other Indicator
. P {
Substance Group' ! Og/1) (Og/h) § Analyzed'*) Blanks  oral Notes Chemlcal
RW MW RwW Mw
Manganese NL 295 6,370 - 33/31 23/25 CONT - No
Mercury 2 0,24 0,44 2 20/36 2/25 CONT -
s "’7
Nickel 1 71 340 @ 32/36 1/25 CONT A Carcinogen, Eight readings Yes
above detection limit,
highest in MW3D, also In
MW3S, Possible grout
contamination In MW3D,
Potassium - 11,9001 56,600 - 4/36 24/25 - - No
Sliver 3 180 36 50 21/36 1/25 CONT - frequently detected, one Yes
reading In RW above
standard, 24 readings above
detection limit,
Sodlum - 57,900 88,400 - 36/36 25/25 CONT - Amerlcan Heart Assoclation No
suggests 20 mg/i, EPA does
not have health based
standard,
Thattium 4 15.51 - - 3/36 - CONT - No
Yanadium - 42,600 225 - 33/36 15/25 CONT - No
Zinc 2 205 958 5,000 36/3% 25/25 CONT - No
Cyanlide 1 99 - 750 1/36 0/25 0K - No
a8eT TOO HIW




()
(2)
3
(4)

(3

NL

CONT
RW

Prlority Group from Federa) Regulations,

Maximum concentration detected in any of the samplling rounds, data from Table B-1,

Standard referenced in Table 2-1,

Number of times the contaminant was detected/number of samples analyzed is for date from the most recent sampling rounds (1986),
Tables In Appendix 8,

Carcinogenic weight of evidence for oral and inhaled exposures from ICF, 1986,

- Not Listed

- Contamination In blanks
- Residontial Well

- Monltoring Well

9gel 100 HIW




TABLE H-2, BASIC PROPERTIES OF INDICATOR CHEMICALS
Solubiilty Vapor
CAS Molecular Molecular Phase Density In Water Bolllng Melting Pressure
Number Formula Welight at 25°C g/mi wmg/L Point °C Polnt °C mm Hg Color
Trichloroethene 79-01-6 Czr{)I3 131,40 Ilquid 1.464 1,10 x IO3 87 ~13 58 colorless
Tetrachloroethene 127-18-4 0ch4 165,85 liquid 1,62 1,50 x 102 21 ~-19 14 colorless
Chiordane 57-74-9 clOHBClB 409,80 viscous liq. 5,60 x lo" decomposes 1 x 10'5 amber
Arsenlic 7740-38-2 As 74,92 solid 5.727 insol, 613 sublimes 817 0,00 gray, shiny
Barlum 7740-39-3 Ba 137,33 solid 3.6 decomposes 1640 725 0.00 yellowish,
white
Beryl | lum 7440-41-7 Be 9,01 solid 1.85 Insol, 2500 1287 0,00 gray
Chromium 7440-47-3 Cr 51,996 sol Id 7.20 insol, 2642 1900 0.00 steel gray
Lead 7439-92-1 Pb 207,2 solid 11,288 insol, 1740 327.4 0,00 bluish-white,
sllvery gray
Nickel 7440-02-0 NI 58,69 solid 8,9 insol, 2837 1550 0,00 lustrous
white/sliver
Sliver 7440-22-4 Ag 107,87 sol id 10,5 insol, 2000 960,5 0,00 white
' metallic
/81T 100 HIW
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TABLE H-3, DOT HAZARD CLASS AND CHEMICAL FATE DATA FOR {NDICATOR CHEMICALS

Henry's Law Fish
DOT HAZARD CLASS Log Koc Coettliclent BCF
49 CFR 172 Kow mi/g atm/m>/mol (1/kg)
Trichlorethene No DOT Hazard Class (ORM-A) 2.38 126 9,1 x 1073 10.6
Toxic by inhalation
Tetrachloroethene No DOT Hazard Class (ORM-A) 2,6 364 2,59 x 10'2 31
Moderately toxic
Chlordane Fiammable Liquid 3,32 1.4 x 105 9,63 x 10'6 1.4 x IO‘
Toxlc by ingestlon, Inhalatlion
and contact
Arsenic POISON B NA NA NA 44
Highly toxic by inhalation
and ingestion
Barlum No DOT Hazard Class NA NA NA NA
Berylilum POISON B NA NA NA 19
Highly toxic by inhaiation
Chromium®> No DOT Hazard Class (ORM-E) NA NA NA 16
" Carcinogenic
Chronlun+6 No DOT Hazard Class (ORM-E) NA NA NA 16
Carcinogenic
Lead POISON B NA NA NA 49
Toxic by inhalatlion and
ingestlon '
Nickel POISON B NA NA NA 47
Carcinogenic/Toxlc
Siiver Various Hazard Classes NA NA NA 3.08 x 103
depending on compound
1. Koc estimated by the followling equation: log Koc = (-0,55* togs) + 3,64 {Note: S in mg/i}

2, NA = Information not avallable

3, Log of the octanol water partitioning coatficlent
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TABLE H-4. SLONING FUR INDICATOW CHEMICAL SelELTION

c [ T
plune plume tonicCaty
max. moan NL/PL factor (a) cr/18 CY/18 Tentative Tentative
conc., (a) conc. (B) ) (oral, {max) {mean) rank rank
* (ug”/l) tug/l) water,only) (@) (@) (man) (mman)

arsenic 186 13,40 PO 4. 07E+0Q 757.0 54.2 1 H
trichlorosthena 620 3.70 WC 4, 2%-03 2.8 0.2 2 3
chlorofora 19 6,00 Pu 5. £3E~02 3.1 0.3 3 3
chloraane 1.3 0,20 ¥C 4, 3cE-UL 0.6 0.2 L 4
tstracnloroathens 43 6.40 Pu 8. Boe~-0a 0. 308 0.06 S )
bisi{Z-ethylhexyl)phthalate “8 3.681 oG 3. 7T1E-O% 0.027 0.002 [ 6
onromium 406 ec.8v M NR 4 7
nichel 340 51.80 #C NR -] [}
metnylene chloride a6 4.90 PU NR 9 9
beryllium 17 3.90 PC NR . 10 10
cace um 9.8 3.00 PO NR 11 13
barium 2300 173.63 ©NC 4. 0BE+CGO 9384.0 708.3 1 1
vanad ium 42600 avl.39 N 1. 43e~01) 6091. 8 114.6 2 6
silver 1680 14.90 NC 2. Q0E+O1L 3600. 0 298.0 3 e
arsenic 186 13.40 M 1. BUE+OL 3344.0 241.2 L] o
leag 2170 w3, 30 NC 8. 95E-ut 1937.8 80.6 3 7
nichkel 340 51,80 M 4. S VO 1648, 4 280.7 [ E]
trachlorosthene 650 53.70 nC 1. OSE+00 682.3 6. 4 7 8
ant imony 114 63.04 NU 4. 3% +00 49%5. 9 e74.2 -] 3
copper Saiy 73,09 wnC 7. 14€E-01 414.8 2.2 9 9
2ine a8 103. 80 MG 1. 07c-01 " 102.5 11.1 10 1
cagmium 9.8 S.00 NC 4. 45E*U0 43.6 e2.3 11 10
mercury 0. 46 Q.21 NC 1. 8ac+ul a.1 3.9 12 e
phencis 54 14.01 NC 1. OUE~Q1L 3.4 1.4 13 : 14
d1-n-dutylphthalate 10 10,00 NU 3. 81E~03 3.8 3.8 14 13
1,2-dichlorosthena [ 8.79 NC S, avE-v2 1.3 0.3 15 15
tetrachloroethens 43 6.40 M 9. E£ze~03 | 0.4 0.1 16 16
1, 1-gichlorcethana 8.6 3.22 NC 2. SeE-u2 0.2 Ot 17 1?7
athylbenzens 5.3 5.5 N 1. 10e—02 0.1 0.3 18 18
toiuene S 3.00 NC 9. QUVE-0O3 0.03 0.03 19 19
nmstnylene cnloride 26 - 4.9 NC 9. 20e-04 0.0c2 0.0uU3 &0 20
aietnylpnthalate 58 10,27 NC 2.67E~04 0.015 0, 0Ll .23 21
iy 1,1=tricnloroesthane 3.7 3.2 ™~ 7. 33e=04 0. 003 0, ouva 2e a2
iron 165000 8756, 67 NC NAQ
manganese ' 6370 356.01 NL NA
chromius 406 £2.80 NC NA
cyanioe 99 12. 47 N NA
cnloroform 19 6.00 NC NA
oaryllium 17 5.50 M N
Pyrune 10 10.00 NC MR
thallium S.5 9.51 M NA
chiorcane 1.3 0.0 NC NA
calcium 2230000 101806.73
magnesius 193000 19343.04
alumsrium 140000 6676. 8V
001 um 86400 13244, 43
pot assium 96600 fLleL. 4y
cobalt »8 €1.16
«coTone av lu. ie
n-nitrosodl phenylanine 10 10, 00
oromcoicnloromethane S 5. 0v
a, plume man. concentration based on all MW and AW data with the exception of the local background walis M6, MW1l, MW13, ™M1S,
b, Dlume wean concentration based on a1l MW and RW data with the exception of tne Jocal background wells Mwé, MWil, MWi3, AWIS,
€. PC indicates potential carcinopen, NC 1ndicates non-carcincgen.
d. tonicity factors frow Exnidit C-3 and C-4, Superfund Pubiic Healtn Evaluation Manual, Oct.)986.
L0

LY ard 16 lastea together mince for this singie media, singie route calculation CT = I8 = conc. (C) x toxicity factor(T)
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Environmental Health Perspectives
Vol. 62, pp. 314-318. 1985

Human Exposures to Volatile Halogenated
Organic Chemicals in Indoor and Outdoor

Air

by Julian B. Andelman*

Volatile halogenated organic chemicals are found in indoor and outdoor air, often at concentrations
substantially above those in remote, unpopulated areas. The outdoor ambient concentrations vary con-
siderably among sampling stations throughout the United States, as well as diurnally and daily. The vapor
pressures and air-water equilibrium (Henry's Law) constants of these chemicals influcnce considerably
the likely reclative human exposures for the air and water routes.

Volatilization of chemicals from indoor uses of water can be a substantial source of exposure, as shown
for radon-222. Measurements of air concentrations of trichloroethylene (TCE) in showers using TCE
contaminated groundwater show increases with time to as high as one-third of occupational threshold
limit values. Using a scaled down experimental shower, such volatilization and subsequent decay in air
was also demonstrated.

CUsing a simplified indoor air model and assuming complete volatilization from a full range of typical
water uses within the home, calculations indicate that the expected air inhalation exposures can be
substantially higher than those from ingestion of these chemicals in drinking water. Although the reg-
ulation of toxic chemicals in potable water supplies has focused traditionally on direct ingestion, the
volatilization and inhalation from other much greater volume indoor uses of water should be considered

as well.

Introduction

As measurement capabilities increase along with
awareness and concern about the releases to the air of
a variety of volatile organic chemicals, some systematic
monitoring has been instituted to assess the range and
variabilities of likely human exposures, pamcularl\ in
outdoor ambient air, and more recently indoor air as
well. Because of the wide use of petroleum and other
fossil fuels and the volatility of many of their chemical
components, aliphatic and aromatic hydrocarbons have
been widely studied both in outdoor and indoor air. Thus
for example, Simoneit has shown that aerosols from
urbanized areas of the western U.S. contain extractable
organic matter composed mainly of petroleum residues
(I). A National Academy of Sciences report notes that
a variety of aromatic and aliphatic hydrocarbons have
been detected in indoor air (2).

However, there has been increasing attention to low
molecular weight, volatile, halogenated compounds be-
cause of their wide use, well-known toxicological effects,
and awareness of their presence in the environment that

*Center for Envirunmental Epulcmmlog\ and Department of In-
dustrial Environmental Health Sciences. Graduate School of Public
Health, University of Pittzburgh, Pittsburgh. FA 13261

results in actual or potential human exposures, such as
from contaminated groundwater and improperly man-
aged hazardous waste sites. An example of an evalua-
tion of such exposures to and risks from some of these
chemicals is found in a publication of the National Acad-
emy of Sciences (3) which shows that indoor and outdoor
air exposures for many of these chemicals can be as
important as those from food and water. Because these
and other low molecular weight halogenated organics
are potential agents of chronic human disease, the nor-
mally low air exposures are of concern and need to be
assessed further. The focus of this paper will then be
on such compounds in indoor and outdoor air, with par-
ticular attention to the chlorinated methanes and eth-
vlenes for which the environmental data base has begun
to be developed.

Three separate aspects will be addressed. First will
be a discussion of physicochemical characteristics that
will affect the movement and interactions of volatile
chemicals between gaseous, aerosol and water phases.
Second, will be a brief survey of several chlorinated
methanes and ethylenes in indoor and primarily outdoor
air. Finally, there will a discussion of one particular
route of indoor release of volatile chemicals. namely
from potable waters used within homes. This will in-
clude an evaluation of parameters that will affect human

H1W
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314 J.B. ANDELMAN

exposures from this route, evidence of such releases
within homes, and experimental simulation of such
emissions.

Physicochemical Aspects

The volatilization of chemicals into air has physico-
chemical components that affect the likely concentra-
tions that can occur, as well as the fraction that may be
found in the particulate as compared to the gaseous
state. Of direct interest are the vapor pressures of the
pure compound P,, expressible in such units as mm Hg
(torr) or atmospheres. Table 1 shows such values of
vapor pressure at 25°C for several anthropogenic or-
ganic chemicals, along with their Henry’s Law coeffi-
cients , which is the ratio of their air concentrations
in equilibrium with those in water. Thus, at equilibrium
with P, (having units of atm) and the water concentra-
tion Cw (in units of mole/m®)

Py = HCw (1)
H is often conveniently estimated as the ratio of the

vapor pressure of a pure compound divided by its water
solubility (7).

Table 1. Henry's Law constant and vapor pressure at 23°C for
several anthropogenic chemicals.

Compound Vapor pressure, mm Hg  H, atm-in''mole
Tricholoroethylene " 9.9 x 10°"
Benzene* 95 5.3 x 10°?
Aroclor 1248° 49 x 107" 35 %10
Lirdane* 94 x10°* 49 % 10°°
DDT 1.0 x 107° 39 %107

*Data of Dilling et al. (3).
* Data of Roberts and Dandliker (3).
‘Data of Makay and Leinonen (6).

Although there is the temptation to define volatile
chemicals of interest simply as those with vapor pres-
sures above a given value, e.g.. ] mm Hg. the H values
are also of importance. The larger the H, the greater
is the likely human exposure through the air route for
a given vapor pressure. A possible reference point in
this regard is that value of H which would correspond
to equal quantities of the chemical in 20 m* of air and 2
L water, the approximate daily amounts taken in by
reference man (8). On this basis with the use of Eq. (1),
the criterion value of H would be 2.5 x 10™* atm-m*
mole, which would satisfied by all the compounds in
Table 1 except for lindane. As is apparent, compounds
with widely different vapor pressures can meet the cri-
terion of H being greater than 2.5 x 10"

The Henry's Law relationship is also relevant to the
concentrations of volatile organic chemicals that may be
found in rainfall, such as those reported by Kawamura
and Kaplan (9) as shown in Table 2. Their presence is
not unexpected in those ambient atmaspheres contain-
ing these compounds in the gascous state, since the

Table 2. Concentrations of several volatile organic chemicals in
) Los Angeles rainwater.*

Compound Concn, ng'L
1,2-Dichloroethylene 230
Chloroform 250
1,1,1-Trichloroethylene 69
Tetrachloroethylene 2]
Toluene 16

* Data of Kawamura and Kaplan (9).

large surface to mass ratio of the water droplets in
precipitation encourages the rapid equilibration be-
tween the air and water phases. For example, for te-
trachloroethylene using an H value of 1.5 x 107 atm-
m*/mole at 25°C (3) and the rain concentration of 21 ng/LL
shown in Table 2, one calculates a corresponding air
equilibrium concentration of 7200 ng/m®, which is not
substantially different from the range of means of 2000
to 4000 ng/m® for several U.S. cities reported by Singh
et al. (10).

Another essential physicochemical interaction is that
discussed by Junge, namely, the likely sorption of a
volatile component onto aerosols (11). Using the well-
known Langmuir absorption relationship, he calculated
the expected absorbed {raction of volatile chemicals as
a function of aerosol concentration and vapor pressure
of the pure compound. His calculations showed that as
the aerosol surface concentration per volume of air 8
increases, so does the fraction & of the volatile chemical
absorbed onto the acrosol surface. Using a typical upper
limit of 8 for urban aerosols of 2 x 107%, his relationships
indicate that only for vapor pressures greater than 10~
mm Hg will & be small and most of the volatile chemical
exist in the unsorbed vapor form. As shown in Table 1,
the vapor pressures of lindane and DDT are well below
this value, while those of trichloroethylene, benzene,
and Aroclor 1248 are well above it.

Junge's analyvsis does not address specifically the ex-
pected increase in sorbability onto aerosols containing
organic matter. Nevertheless, this concept is an im-
portant one. Thus both high values of H and the vapor
pressure of the pure compound are necessary for volatile
organics to constitute an important source of exposure
in the gaseous state. [f sorbed onto aerosols, such com-
pounds can also clearly constitute a health hazard. How-
ever, their behavior and potential for removal are
different than when in the gaseous state. Such controls
on the distribution of volatile organic chemicals between
the gaseous state, acvesols, and water need to be under-
stood and considered in assessing human exposures to
such chemicals in air.

Field Surveys

Two recent field surveys of outdoor air concentrations
in U.S. cities are of particular interest in that they
include tow molecular weight volutile halogenated or-
panic chemicals. One is by Singh et al. which was a
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study in 1930-1951 of seven widely scattered cities (10).
The second investigated three urban areas in New Jer-
sey in 1981-1982, as reported by Harkov et al. (12).

A summary of some of the results of these studies is
shown in Table 3 for several chlorinated methanes and
ethylenes. For comparison, surface level background
concentrations are shown, based primarily on data from
a Pacific marine site at 40° N. In every instance, with
the exception of the New Jersey values for carbon tet-
rachloride, the mean concentrations are substantially
above background, and quite variable among the cities.
The maximum values reported by Singh et al. (10) and
shown in Table 3 range from 100 to 1000 times the
background concentrations. Also, the variability among
cities is substantial. For seven U.S. cities (Table 3), the
range of the means varied from a factor of about two
for tetrachloroethylene to as high as seventeen for
dichloromethane.

Diurnal variations can be quite pronounced as shown
for trichloroethylene (TCE) in Houston and Denver by
Singh et al. (10). For both cities the concentrations were
considerably above the remote area background con-
centration of 15 ppt (parts per trillion), and the late
night concentrations were distinctly higher than those
in the dayvtime. The mean diurnal concentrations were
as high as 400 to 500 ppt. Knowledge of such variations
are of importance in assessing human exposures and in
undertaking a sampling program.

Similarly, substantial daily variations were also found
for TCE in three cities in New Jersey in the summer

Table 3. Qutdoor air concentrations for severa

315

of 1981, as reported by Harkov et al. (12). They noted
that 90% of TCE is used for degreasing and clcaning
metals, and that peak concentrations are likely to reflect
such regional meteorological events as stagnation. They
found that such peak concentrations of volatile organics
in the summer of 1981 were as much as two to ten times
the seasonal average, and that these occurred during
periods of stagnation and a high pressure system. A
comparison of the geometric mean concentrations in ppb
for four halogenated organic chemicals during these ep-
isodic periods with the means for the full six week sam-
pling period in 1981 is shown in Table 4 for the three
New Jersey cities. In Newark and Elizabeth all the
mean halogenated organic chemical concentrations were
higher in the episodic periods.

It is also of interest to compare indoor and outdoor
concentrations for these chlorinated volatile organics,
although data collected systematically for this purpose
are not generally available. Such indoor air measure-
ments have been made by Harsch and Rassmussen, as
reported by the National Academy of Sciences (3). The
range of these reported concentrations are shown in
Table 5 for dichloromethane, chloroform, and carbon tet-
rachloride along with the corresponding outdoor air con-
centrations from Table 3. The range of the indoor
concentrations is considerable and can be substantially
greater than background. Nevertheless, it is typically
within the general range encompassed by the outdoor
air measurements. However, it should be emphasized
that the comparative data do not reflect a study of spe-

1 LS. cities for selected chlorinated organics.

Air concentrations. put (V')

Seven U.S. cities, 1980-19381°

New Jersey, 1951°

Rarnge Staten

Compound of means Max. Background  l:sland Newark Eliz. Camden
Dichloromethane 390-6.760 57.000 B0 1.610 350 230 720
Chloroform 31-%0 3.100 ] 131 50 100 - 30
Carbon tetrachloride 130-400 2,900 135 310 10 10 10
Trichloroethylene 96-230 2,500 13 150 500 270 210
Tetrachloroethylene 290-590 7.600 30 290 130 310 240

* Data of Singh et al. (10), arithmetic means, one week period.

*Data of Harkov et al. 112), geometric means, six weeks in summer.

Table §. Ambient air concentrations of chlurinated volatile organics in three New Jersey cities
in avidant episode and other periods.®
' Chlorinated volatile organcs, ppb
Newark® Elizabeth Camden

Compaound E SW¢ [ SWG EPt SWG*
Vinylidene chloride .54 .48 0.7s 0.35 0.131 0.36
Methylene chloride .56 0.35 0.27 0.23 0.48 0.52
Trichloroethylene 0.59 0 30 09,70 0.27 023 0.21
Perehioruethylene 1).56 0.45 0 0.31 - 0.26 0.24

*Data of Harkoy et al o),

TEpisede poriods e cocnted with regoral oadant (3142210 232505 102130, genmetne means,

“Rin weeks peomeinic means.
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Table 5. Comparison of some indoar and outdoor air concentrations for chlorinated methanes.

Air concentrations. ppt (V/V)

-

Outdoor air*
Range Indoor air®
“ompound of means Max. Background (range)
ichloromethane 390-6.760 57,000 50 170-14.000
LChloroform 81-900 5,100 20 14-730
Carbon tetrachloride 130-400 2,900 135 140-460

*Data of Singh et al. {10), arithmetic means, seven cities.
*NAS data ().

cific indoor sites relative to their corresponding outdoor
cations.

indoor Volatilization from Water

Volatilization of chemicals from indoor uses of water
can be a substantial source of human exposure as dis-
~ssed by Prichard and Gesell for radon-222 (13). As
own in Table 6, indoor water uses other than for
Liinking and kitchen constitute the greatest sources of
radon relea<e the effici .of transfer for radon from_
-ater 1o air varving from 30 £090%, the weighted'mean
, &ing eing 50%. Thesc data indicate that the volatilization
‘trom indoor water uses can be quite variable and
substantial.
Wadden and Scheff (15) have discussed the various
10dels used to estimate expected indoor pollutant con-
~centrations, including one- and multidimensional models,
25 well as empirical models based on statistical evalu-
tion of concurrent indoor and outdoor air concentra-
«ions and other relevant terms. Tme compartmeny
model has been widely used and can be greatly simpli:
‘ed to include a mmng factor k& to take into accoun
womplete air mixing, along with the rate of air ex:
change with the outdoors, g. e
On using such a model for indoor volatilization of
hemicals from water, the expected steady-state air
oncentration C, can thus be calculated simply from and
is proportional to a source term § for airborne or volatile
materials with units of mass per hour, such that

C. = Sikg) (2)
—————

Tor k and ¢ q values of 0.15 and 338 m ‘nr/ne:pectnel\

1 becomes equal to 0.0Z5. Whete the source is the
water used indoors. S is simply the product 30C ., where
30 L‘br is a typical indoor water use for a family of four
nd C\ is the concentration in the water of the chemical
f interest. It is assumed the latter is completely vol-
atilized. Substituting these relationships into Eq. (2)
!nne obtains

Cy = 0.6C, 3)

Thus, the expected air concentration is simply directly
woportional 1o the water conce nn.mon the propor-
onality constant being 0.6 L. m The corresponding
dime nﬂnnlo“(on\l.ml1~(; % 107, Thiz number is useful

‘ ) Lo, .. ’{.'_,4,11
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to compare with the dimensionless H values, which for
trichloroethylene is about 0.4. The significance is that
when the H value is substantially above the indoor air
source term constant, the tendency to reach equilibrium
is displaced greatly in the direction of essentially com-
plete volatilization. Whether this in fact will occur will
depend to a great extent on the time of exposure to air
and the surface area of the water use.

The next question is that of the relative exposures to
a volatile pollutant from the ingestion and inhalation
routes. Taking adult man as an example, one can use a
daily respiratory volume of 20 m® and a daily water
intake of as much as 2 L or as little as 0.15 L, which
encompass a likely range that can be encountered (8).
The daily ingestion from water of a volatile constituent
is then calculated simply by multiplying the concentra-
tion in water (mg’L) by either 2 or 0.015. Using Eq. (3)
to estimate C, from the volatilization process, the daily
intake from air is the product of 20 times C,, the air
concentration. The resulting relationships are pre-
sented in Table 7 for the generalized water concentra-
tion of a constituent C\ and a specific example of the
latter, namely, 0.01 mg/L. It is apparent that exposure

Table 6. Radon release from domestic use of water containing
radon, 1000 pCi-L.*

Daity Transfer Radon
Use corsumption. L efficiency. & liberated. pCi
Showers 150 63 84.5%0
Tub baths 150 7 70.500
Toilet 365 30 109,590
Laundry 130 €0 117.000
Dishwasher 55 90 19,50
Drinking and
kitchen 30 30 9,000
Cleaning 10 0 9.100)
Total 290 139,000

*Data of Prichard and Gesell (1),

Table 7. Estimated indoor inhalation and ingestion expusures
for an adult male from votatile chemicals in water using a
onc-compartment indoor air quality model.

Uptake, mye-day

Water

conen, 2L 915 L
my'L Air intake intizte
C\\ IZC\« ..’(..n 0§53,

0. 0.12 0.2

[INTTINY
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from the air route is substéntially greater thanthat from

water ingestion using this single-compartment air model-

and the assumptions stated above. If a daily ingestion
of 2 L is assumed, the air uptake is higher by a factor
of 6. This ratio becomes much larger, namely 80, if the
smaller estimate of 150 mL per day is used for water
ingestion. One should be cautious, however, in using
these ratios as more than an example of the relative
uptakes that can occur via the drinking water and air
inhalation routes within the home. Nevertheless, they
do indicate the possibility of substantially greater air
exposures to volatilized constituents from water used
within the home and, therefore, the need to consider
this route of exposure in assessing possible health ef-
fects from such contaminants in potable water supplies.
Couch and Andelman (15) investigated the possible
volatilization of trichloroethylene (TCE) into indoor air
within buildings in a small community using individual
wells obtaining water from an aquifier measured to con-
tain about 40 mg TCE
. By using a continuous real-time monitor with an in-
frared detector, measurements were taken in closed
rooms in two homes and a small municipal building on
one day in July 1983. Prior to turning on water in bath-
rooms, no TCE could be detected in the indoor air above
the detection limit for the instrument, namely 0.5 mg/
m®. However, TCE was readily detected in the bath-
rooms with water running. The air concentration levels
increased with time as shown in Table 8, as expected.
In home B, the highest concentration measured after

17 min of the shower running was 81 mg/m®, approxi-
mately one-third of the American Conference of Gov-
ernment Industrial Hygienists (ACGIH) time-weighted
threshold limit value of 270 mg/m* for the work envi-
ronment (16). To estimate the possible dose within these
Table 8. Indoor air concentrations of tricholorocthylene (TCE)
in buildings using well water containing TCE, ca. 40 mg-L.*
Lecation Time Coren, mg m'
Municipal bldg.
Ladies rest room,
water running 12:20 PM 35
Home A
Kitchen 1. PM ND*
Bathroom. 1:33 32
shawer on 1:56 LR
2.0 657
203 32
Home B
Bathroom, 2:220PM \D
upstairs, 227 14
shower on 230 35
233 U
2:37 s1
Bathroom. J03PM \ND
downstairs, 317 64
shuwer an 324 %7

*Data of Couch and Avdelman (130,
"ND = not detected above detection linnt of 0.3 nye m?

homes from these shower inhalation exposures, on¢ can
take a value of about 40 mg/m® as the average air con-
centration during the shower period. Assuming 1 hr per
week in the shower and an air breathing volume of 1.2
m® in that hour, this would correspond to a potential
intake of 48 mg TCE/week (neglecting any question of
the fraction of the dose that is absorbed). If one also
assumes an ingestion of the contaminated water of 150
mL/day (2.1 L/week), the water dose if 42 mg TCE/
week, indicating that shower air and ingestion doses
are comparable. One would also expect an increased air
dose from exposure elsewhere in the home as a result
of TCE volatilizing from other water uses.

IOJ O NORMAL SAMPUNG POSITION
O LOWERED SAMPUNG POSITION

TCE IN AR (mg/md)
3
-~
Q ‘;\Q\
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Ficvre 1. TCE in air withdrawn from shower.

Experiments have been undertaken by Couch and
Andelman (13) to simulate the air exposures that can
be encountered in showers using water contaminated
with volatile chemicals, initially tiichloroethylene (TCE).
Some early results are given in Figure 1, which shows
the build-up of TCE in air withdrawn from the shower
at two sampling positions. When steady state was
reached after about 55 min the injection of TCE was
discontinued, and the subsequent decay was also mon-
itored. The air withdrawal rate was 0.05 shower vol-
umes/min; the shower volume, 0.1 m®; the water flow
rate, 0.2 L/min; TCE water concentration. 3.8 mg/L;
and the water temperature, 23°C.

Although the TCE is injected continuously. as it vol-
atilizes it is expected and was found that the air con-
centration did level off to a steady state. the
concentration at which the rate of volatilization equals
the rate of withdrawal by the controlled air flow. There
is evidence for nonuniform air mixing. as shown in Fig-
ure 1 by the higher steady-state air concentration with
the lowered sampling position. It was calculated that if
the TCE were to volatilize complctely, the predicted
uniformly mixed steady-state concentration would have
been 152 mg TCE'm" (0.76 mg TCE min® input to the
shower divided by 0.005 L airmin withdrawn from
shower), substantially higher thun the measured values
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2 and 86. The lower values could indicate incomplete

itilization, but incomplete mixing, as noted above,

\Iikely to have accounted for a good part of the
nerence.

It is apparent from such experimental and field stud-
that both high point-source exposures, as well as
re generalized high indoor air levels can arise by

olatilization of chemicals from indoor water uses. Since

sony groundwater supplies are known to be contami-

‘ .ed by volatile chlorinated organics, this route of ex-

.sure should be considered in assessing sources of

ndoor air pollutants, as well as in the development of
rulations to limit such exposures from public water
oplies.

fummary and Conclusions

 Low molecular weight volatile organic chemicals of
anthropogenic origin, including chlorinated compounds,
are widely distributed in urban ambient air at concen-
! ations substantially above background levels in re-
_ote areas. Not unexpectedly they can also be found
at similar concentrations in indoor air. Although the
itdoor air concentrations are typically in the range of
l arts per billion and lower, there are considerable diur-
1al and longer time variations which should be consid-
ered in estimating human exposures. Many of these
| »ompounds are likely or suspect human mutagens or
weinogens, so that continuing surveillance and as-
:ssment of the human exposures and possible health
effects is prudent.
The indoor and outdoor air concentrations of volatile
hemicals in the gascous state are greatly influenced by
physicochemical properties, especially solubility in
vater, vapor pressure of the pure compounds, their
bility to sorb onto air particulates, and the rates at
which they can volatilize from aqueous solution. Such
properties will affect not only their ultimate concentra-
ions in ambient outdoor air, but also indoor air expo-
:ures. Lower aqueous solubility will increase the
likelihood of their being found in the gaseous state, as
will high vapor pressure. Even with volatilization, re-
{uced vapor pressure will increase the likelihood of their
sorption onto air particulates.
Volatilization of chemicals from indoor water uses is
of growing interest and concern, particularly as water
l supplies become increasingly contaminated. Resulting
indoor air exposures and the factors that can influence
them need to be further characterized. Although the
regulation of toxic chemicals in potable water supplies
has focused traditionally on direct ingestion, the vola-
tilization and inhalation from other much greater vol-
ume indoor uses of water should be considered, with
focus also on the large exposures that can result from
bathing and showering.

i_ . J. B. ANDELMAN
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TABLE H-1, [INDICATOR CHEMICAL SELECTION

Max | mum Carcinogenic Include as
Priorit Concentration Sfandard(S) # Detected Weight of Evidence Other Indicator
I Armluacal
Substance Group b (g/t) (g/1) # Analyzed 4 Blanks Oral inhal Notes Chemical
RW MW Rw MW
Tetrachioroethene 1 126} 43 1 1737 4/25 oK B2 B2 Detected In wells 1979 Yes
through 1986, Low
levels,
Ethylbenzene 3 5,3 - 680 1/37 0/25 oK - - Only detected once, No

low concentration

Chloroform V- - 119] 100 1/37 4/25 oK 82 B2 One high reading in 1982, No
detected a total of six
times since 1979, other
levels range 2-11 ppb,

Chlordane 2 0.76 1.3 0.5 1/37 1725 oK B2 B2 Low level contamination Yes
one residential well, one
monitoring well 1986, Hligh
KoC,

Toluene 2 ' - - 2000 1/37 0/25 oK - - Detected only twlce over No
time, once 1982, once In
1986, Low concentratlions,

Carbon

Tetrachloride 2 - - 2 0/37 0/25 NA B2 82 Not detected in Rl (1986) No
samples, Detected in
tive Montg. townshlp
residential welis In 1980
sampling round only,

1,1-Dichloroethens 2 - - 2 0/37 0/25 NA c c Detected In one well in No
1979 and one well in 1980
only,.
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TABLE H-1, [INDICATOR CHEMICAL SELECTION (CONTINUED)
Max imum Carcinogenic Include as
Priorit Concentration Standard # Detected Welght of Evidence Other Indicator
2 a1
Substance Group Og/1) Og/1) # Analyzed'*’ Blanks  oOral Inhal Notes Chemlcal
RW Mw RW Mw
1,2-Dichiorethana 2 - - 2 0/37 0/25 NA 82 82 Detected In four Montgomery No
townshlp residential wells
in 1982 only,
Trichlorof luoromethane 4 - - - 0/37 0/25 NA - - Detected In one Montgomery No
townshlp housing development
residential well In 1980,
Detected In a couple of
other wells which were not
identiflied as in the
development,
Bromod lch loromethane 2 - - 100 1/37 0/25 oK - - Part of trihalomethanes, No
Detected In one sample
1982 one In 1986,
1,1-Dichloroethane 3 8.6 - 10/37 0/25 oK - - Low level contamination No
detected In 1986, and
1982, Detected In eolght
housing development wells
1982,
1,1,1=Trichloroethane 3 3.7 - 26 1/37 0/25 oK - - Low level contamlination No
1986, Some low level
contamination other years,
Trichloroethene 1 340 650 1 21/37 8/25 oK 82 B2 Water solublility 1,1 X 103 Yeos
mg/i, Contaminant most fre-
quent |y detected over time,
Methylene Chioride | 16 1" 2 16/37 10/25 CONT 82 82 Present In blanks at same No

6ET 100 HIW
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TABLE H-1, [INDICATOR CHEMICAL SELECTION (CONTINUED)

Max | mum Carcinogenic Include as
Priorit Concentration Standard'>’  # Detected Welght of Evidence Other Indicator
Substance Group g/ ()g/1) # Analyzed“) Blanks Oral Inhal Notes Chemical
RwW MW RwW MW

Acetone NL 12 80 - 13737 8/25 CONT - - Low toxliclty, low level of - No
concentration with some
blank contamination,

Dlethyl phthalate 4 14,21 58 - /37 2/25 OK - - No

Trans-1,2-Dichloro~ 3 17 25 10 10/37 3/25 oK - - Low level contamination

ethene

0-Dichlorobenzene 4 - - 600 0/37 0/25 NA - - Detected in two wells In No
1982 only, Not detected
In Rl sampling,

1,2,4-Trichlorobenzene 4 - - 8 0/37 0/25 NA - - Detected In two wells In No
1982 only, Not detected
in Rl samplling,

N-Butyi-benzene NL - - - - - NA - - Detected in only two wells No
In 1982, Unciear whether
analysis was done at other
sampling dates, Not
dotected in Rl sampliling,

2,3>-Benzoturan NL - - - - - NA - - Detected In only two wells No
in 1962, Unciear whether
analysis was done at other
sampling dates, Not
detected In RI sampling,
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APPENDIX I
PRELIMINARY CAPITAL AND O&M
COSTS FOR ALTERNATIVES 3A AND 3B
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TABLE I-1. PRELIMINARY CAPITAL AND O&M COSTS FOR INDIVIDUAL

T WELL TREATMENT - AIR STRIPPING WITH
ACTIVATED CARBON ADSORPTION

i Capital Cost Per Individual System

! -  Foundation and Storage Facilities
| - Mech/Pumps/Disinfection
- Packed Tower aeration and carbon adsorption
' system
- Winterization

Subtotal per Residence
! Subtotal Capital Cost for 39 Residences

- Analytical (Startup)
-  Engineering and Contingencies (35%)

! TOTAL CAPITAL COST FOR 39 RESIDENCES

Annual O&M Cost per Individual System

- Analytical Monitoring
- Utility
R - Carbon Replacement
: - Miscellaneous
Subtotal per Residence

I TOTAL O&M COST FOR 39 RESIDENCES

o
17 s fer e S

.
Cptd A 125,71%

27
' / \ - .2 f)
s #; /07 67,25

-COM000053

Cost,$

3,600
2,600

17,200
2,100

$25,500
$995,000
11,000

$249,000

$1,255,000

2,250
150
200
100

2,700
$105,000

100 Hiw
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TABLE I-2. PRELIMINARY CAPITAL AND O&M COSTS

FOR INDIVIDUAL WELL TREATMENT - ACTIVATED CARBON ADSORPTION

Capital Cost Per Individual System

- Foundation and Storage Facilities
- Mech/Pumps/Disinfection
-  Carbon Adsorption System
-  Winterization
Subtotal per residence
Subtotal Capital Cost for 39 Residences

- Analytical (Startup)
- Engineering and Contingencies (35%)

TOTAL CAPITAL COST FOR 39 RESIDENCES
Annual O&M Cost per Individual System

Analytical Monitoring
Utility

Carbon Replacement
Miscellaneous

Subtotal per residence

TOTAL O&M COST FOR 39 RESIDENCES

-COM000053

Cost,$

3600
2600
3200
1000

$ 10,400
$406,000

11,000
142,000

$559,000

9000
100
500
100

9,700

$378,000

100 HIW
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We agree that all remedial actions selected in Superfund must be
protective of human health and the envirorment and attain all -applicable
or relevant and appropriate requirements (unless a waiver is invoked).

The mandate that remedies be cost-effective does not, therefore, campramise
the mandate to be protective and attain ARARs.

Furthermcre, the Agency recognizes that once a requirement is deter-
mined to be relevant and appropriate, it must be attained in the remedial
action. Your statement that relevant and appropriate standards not be

“shunted aside” is fully consistent with EPA's existing policy to camply
with requirements that are determined to be applicadble or rclcvnnt and
appropriate to a site.

Your letter asserts that then {s a statutcary presurption that
certain standards will be applicable or relevant and appropriate to
cleanup of contaminated ground water. While certain standards, such as
the RCRA gramd water protection standard, are likely to be applicable in
many situations at CERCLA sites, it is ultimately the responsibility of
EPA under section 121 to detemine what standards are applicable or
relevant and appropriate. While same general classifications can be made,
the determination of what requirements are applicable or relevant and
appropriate often will require a case-by-case analysis.. The standards

you cite, including the RCRA ground water protection standard, MCls, MCIGs,

and water Quality criteria, are entially relevant and appropriate to

- circunstances of ground water contamination. The determination of what

standards are i{n fact relevant and appropriate at a site must be made on
a case-by-case basis within the general guidelines of the Agency.

For this reason we cannot agree with your assertion that the law
"makes it clear®" that MCIGs “must be attained by Superfund cleamups of
ground water.® The law instead states that MCLGs shall be attained
"where such goals... ave relevant and appropriate under the circumstances
of the release or threatened release.® There {s in fact no mention of
ground water in respect to MCLGs, although the Agency recognizes that
appropriate Safe Drinking Water Act standards should be applied to ground
water that could be used for drinking.

The key issue is whether MCLs cr MCIGs, ¢ both, may be relevant and
appropriate for the cleamp of graund water that is an actual or potential
source of drinking water. Your letter asserts that “[i]n any circumstances
in which MCls are relevant and appropriate, MCIGs are equally relevant and
apprepriate.® The Agency disagrees with this interpretation. The statutory
language of section 121 does not set up any such presumption. Moreover,
differences in the way each standard is determined and {n the purpcse tot

, Waich each is derived may affect their relevance cr appropriateness to

cleanup of ground water at a CERCIA site. For example, MCIGs are health-
based goals set at levels at which no adverse health effects may arise,
with a margin of safety. MCLs are the legally enforceadble standards for
drinking water, which are set as clcse to the health-based goal as feasible.
These and other factors may lead EPA to conclude that an MCL, rather than
an MCLG, §s the relevant and appropriate standard.
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In fact, the Agency believes that MCLs will generally be the appli-~
cable or relevant and appropriate requirement for detemmining cleanup
levels of ground water that may be used for drinking water. The Agency
recognizes that there may be special circumstances where protection of
human health or the enviromment requires more strirgent standards than

" MCLs, as with multiple contaminants or pathways of exposure that present
‘extracrdinary risks. In such cases, the Agency will make a site-specific

determination of the more stringent standards by considering MCIGs, our

- policy on use of appropriate risk ranges for carcinogens, levels of

quantification, and other pertinent guidelines.

EPA believes that MCLs are protective of public health. As the
legally enforceable standards under the Safe Drinking Water Act, they
represent the level of water quality that the Federal goverrment believes
i{s acceptable for over 200 million Americans to consume every day from
public drinking water supplies. The Congress has provided that EPA must
consider a variety of factors, including cost and the technology avalilable
to public treatment systems, when establishing the MCLs. EPA does not
believe that by giving EPA the authority to consider these factors when
setting MCLs the Congress has established a standard-setting process that
campramises protection of public health. Given this perspective on the
MCLs, we believe it is contradictory to expect, as a general matter, that
a higher level of water quality must be attained at a Superfund site,
particularly where the cleanup concems ground water that may be used in
the future, but is not currently being consumed. Moreover, in other
regulatory contexts, such as the RCRA ground water protection standards,
the Agency has considered MCLs to be appropriate for setting levels of
ground water cleanup.

You raise several technical issues against the use of MCLs. !ou

 point cut that technical impracticability should not be grounds for

finding that an MCLG {s not relevant and appropriate, since there is a

waiver to deal with requirements that cannot be attained. EPA agrees:

;.he xlazimary motivation is toc select the relevant and apprcpriate health
avel.

You also argue that because MCLs may be based on treatment technologies

- suitable for public water supplies, they cannct be appropriate for Super-

fund situations, where treatment technologies are different in both cost
and availability. while EPA considers the best technologies available to
municipalities in setting MCLs, the whole purpose under the Safe Drinking
Water Act is to set levels in drinking water that are protective. Moreover,
although the Superfund program may be able to afford more expensive
technologies than public water supply systems, treatment of contaminated
ground water at Superfund sites is often much more difficult than rcutine
treatment of public water supplies.

You also cbject to the Agency's use of a risk range in the determina-
tion of what standards are relevant and appropriate. We have a responsi-
bility, however, to determine what level of cleanup is necessary to protect
public health and the enviromment. While relevant and appropriate require-
ments are used to achieve the requisite degree of protection, the statute
docs not direct EPA to eliminate all risk. We believe that a risk range
of 10~4 to 10~7 individual lifetime risk for carcinogens provides adequate

oo pyy
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protection of human health and provides a sound basis for determining
vhen requirements are relevant and appropriate. There are, of course,
other factors besides this risk range, such as non-human impacts, which
may be used in deciding when a particular requirement is relevant and

appropriate.

We expect that MCls for all carcinagens will be set within the risk
range that the Agency has determined is acceptable for residual risks
after control of contaminants. Purthermore, for non~carcinogens, which
are the majority of chemicals to be controlled, MCLs will nearly always
be set at the MCIG. These standards will assure that even sensitive
populations will experience no adverse health effects. Thus, there will
be no difference in the protectiveness of MCIGs and MCLs for most contam-
inants, and, as discussed above, the MCLs provide a sufficient level of

protectiveness even for carcinogens.

Finally, while Superfund actions are consistent with EPA's Groundwater
Protection Strategy, the purpcse of the strategy is not to “allow degrada-~
tion,” but rather to clean up ground water to its highest beneficial use.
For ground water that {s o may be used for drinking, EPA applies drinking
water standards; for ground water that is not drinkable because of either
natural salinity or widespread, irreversible degradation, EPA considers
other standards of protectiveness, such as for biota or other envirormental

elarents.

1 appreciate the opportunity to éiscuss with you these difficult
issues in the implementation of the new Superfund program. I can assure
you that I and the rest of the Agency are camitted to making this program
effective in protecting public health and the environment f£ram uncontrolled
hazardous releases and past contamination. We will continue to implement
the new requirements in as expediticus and thorough a manne: as possible.

Sincerely, -~
r

_ “\Lee M. Thamas

H i
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APPENDIX ]
PROPOSED APPLICABLE OR RELEVANT
AND APPROPRIATE REQUIREMENTS (ARARS)
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m UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
L WASHINGTON. D.C. 20460

MAY 2 § 887

THE ADMINISTRATOR

Honorable James J. Florio

Chairman

Subcamittee on Cammerce, Consumer
Protection and Campetitiveness

Camittee on Energy and Camerce

House of Representatives

Hashimtm, D.C. 20515

Dear Mr. Chajrmans

This i{s in response to your letter of March 27, 1987, regarding the
Agency's implementation of the Superfund Amendments and Reauthorization
Act of 1986 (SARA). You expressed particular interest in the Agency's
forthcaming interim guidance on cleanup standards, especially applicable
or relevant and appropriate requirements (ARARs), based on section 121 of
SARA. I would like to explain to you the Agency's plans regarding ARARs
and to address your concerns regarding key ARAR policy issues.

As you know, prior to SARA the Agency already had in place a policy
to canply with other Federal laws in CERCLA response actions. Section 121
in many respects codifies this policy, while extending it to include
State requirements as potential ARARs and Maximum Contaminant Level Goals
and Federal Water Quality Criteria as potentially relevant and apprepriate
requirements. In addition, Congress added two waivers and eliminated one
waiver under the old policy.

The Agency plans to implement the new coampliance requirements in

several ways. Most importantly, we are revising the National 0l and
Hazardaus Substances Pollution Contingency Plan {ICP) to conform with

the new requirements of SARA, and are on schedule to camplete the revisions
by the statutcry deadline of April 1988. We are also drafting cperational
guidance in the form of a Superfund Manual on Campliance with Other Laws,
which will explain how to determine the ARARs for a given site and how to
camply with the Federal envirormental statutes. Finally, we will soon be
issuing a short interim guidance on ARARs to explain the nature of these
requirements.

Although your letter focuses on mim\n Contaminant lLevels (ncu) and
Maximan Contaminant level Goals (MCLGS) under the Safe Drinking Water Act,
I would like to begin by addressing your more general remarks on determining
appropriate cleanup levels.

100 HIW
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State of New Jersey

DRINKING WATER QUALITY INSTITUTE
DIVISION OF WATER RESOURCES

CN 029
TRENTON, NEW JERSEY 08825
4 Qulliven, Ouirean . ex-officio members
| ivofter, PE.
Arter, D Richwrd T. Dading, M.D., §
Cadey, P.E. . #olly Joel Cove, KO., KA.}
L Sexar, MmO . Tous A Arte, M0, 1P,
lf"" : :2:§munr
S ma 26 March 1987 Horord Flarwte
Commigsioner Richard T. Dewling
Department of Environmentgl Protection
CN 402 )
Trenton, New Jersey 08625
Dear Commissioner:
I am ple&sed to submit on behalf of the Institute its
recommendations for maximum contaminant levels in drinking
water. The processes by which these levels were derived
are described in the Institute report presented on the
-, following pages.

We appreciate the diligence and competence of those
in the Departments of Health and, especially, Environmental
Protection who designed and supervised studies, evaluated
information, prepared reports and otherwise provided
essential staff services to the Institute.

The variety of chemicals produced and the extent of
their use have been increasing remarkably in recent years.
The sensitivity of our measurement techniques has been
improving. One of the results of these trends is more
{ widespread evidence of low-level contamination of our
! environment. Some of these chemicals may bring more harm
than benefit but no one is empowered to make that a bind-
ing judgment. In time the public interest may penetrate
the gsystem that decides which chemicals are to be made
and delivered to the environment.

As you know better than we do, an element of our
environment which is wvulnerable, and is of paramount public
concern, is the quality of our drinking water supplies.

: Under the terms of the N.J. Safe Drinking Water Act, the
; Institute is directed to recommend to you maximum contaminant
| levels for chemicals listed in the law.

100  HIW
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Commissioner Richard T. Dewling
Page 2

" 26 March 1987

Available knowledge of the effect of these chemicals
upon human health is incomplete. For many of the chemicals

we seek to regulate there probably is no level below which

they are harmless. We have observed the statutory criteria,
considered the most current and best health-effects informa-

‘" tion, determined analytical sensitivities, and evaluated

existing water treatment technologies. From this review we
have developed health-based numbers, practical quantitation
levels, and maximum contaminant levels. Generally our MCL
values are more conservative than those proposed by the EPA.

In some cases, the recommended MCL is considerably higher

than the health-based number, reflecting analytical limita-
tions. We decided that in an enforceable regulation persons
cannot be held to ‘a performance standard that cannot reliably
be measured in our best laboratories. As sensitivity improves,
the MCL should be lowered in these cases.

In the course of our work, we have been assured that
usable, costly treatment techniques exist to remove these
contaminants to concentrations below the recommended levels.
The application of treatment where it is needed should bring
these contaminant levels as close as possible to the goal of
zero.

Institute members hope that these recommendations will
assist you in the difficult task of preparing the necessary
regulations.

We intend to submit at a later date recommendations
concerning chemicals not listed in the statute, the conduct
of the safe drinking water program, and needed changes in
the law. : ’

AEE:4aﬁZ¢=ca;7<;7§;::94542*¢“f

Richard J. Sullivan
Chairman
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EXECUTIVE SUMMARY

Qverview

Over the past ten to fifteen years, the vulnerability of our
nation's potable water supplies to organic pollutant contamination
has become increasingly evident through a variety of drinking
water quality evaluation surveys and reports of specific
contamination cases. Volatile organic chemicals (VOCs) have
received particular attention due to their potential adverse
health effects, their potential ¢to contaminate groundwater
supplies, and the relative ease of analytical detection of these
substances. Concern has also centered around certain chlorinated
organics such as polychlorinated biphenvls and -chlorinated
pesticides, primarily due to their persistence in the environment
and their toxicity.

. In the past, a number of New Jersey potable water supplies
have been demonstrated to be contaminated with generally 1low
levels of VOCs and chlorinated organic. contaminants. The State
Safe Drinking Water Act (P.L.1983, c.443) was amended in 1984
(A-280 amendments) to assure that all New Jersey public community
water supplies would be monitored on a routine basis for a
specified list of twenty-two VOCs and chlorinated organics, many
of which are among the most commonly detected organic contaminants
in drinking water. The comprehensive nature of the New Jersey
A-280 monitoring requirements are more extensive than those of any
other known state or federal drinking water programs.

The A-280 amendments also mandate the establishment of
maximum contaminant levels (MCLs) for the twenty-two specified
contaminants. Additional hazardous contaminants are to be
evaluated for possible inclusion by requlation in the A-280
monitoring and standard setting process. Maximum contaminant
levels are to be set for carcinogenic contaminants at levels which
would lead to the development of cancer in no more than one in one
million persons ingesting the contaminant over a lifetime, within
the limits of medical, scientific and technological feasibility.
The MCLs for noncarcinogens are to be established, within the
limits of practicability and feasibility, at 1levels which
eliminate all adverse physiological effects following ingestion.
Additional statuatory gquidance regarding the state MCLs is that in
no case shall the New Jersey standards be any less stringent than
corresponding federal standards, and standards need not be
established for any hazardous contaminant until the presence of
the substance has been detected by tests required by the A-280
amendments, The owner or operator of each water system, upon
receipt of test results that confirm that: an MCL has been
violated, must bring the water into compliance with the MCL within
a year. The U.S. Environmental Protection Agency has proposed but
not yet adopted standards for eight of the A-280 contaminants.

The amendments established the New Jersey Drinking Wwater
Quality Institute (Institute) to provide external input into the

100 HIW
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overall A-280 program, the specific generation of maximum
contaminant levels, and the selection of additional contaminants.
This Institute consists of 15 members from the public, the
academic community, the state's water purveyors, and two state
agencies. A listing of Institute representatives is provided in

Appendix A. This report summarizes the initial set of
recommendations from the Institute to the Commissioner of the New
Jersey Department of Environmental Protection. These

recommendations are centered around the activities undertaken by
the 1Institute to  establish MCLs for ¢the initial 1list of

contaminants.

. To derive the MCLs, the Institute evaluated three key
elements: health effects, analytical methodologies and their
reliability, and water treatment capabilities.  Adverse health
effects were evaluated initially by categorizing the contaminants
according to the level of evidence of human- carcinogenicity.
Quantitative risk assessments were then conducted based on
selected sensitive health endpoints to establish health-based
levels in drinking water. Standard analytical methods available
for 16 of the 22 compounds were evaluated through 1laboratory
studies and an examination of  available U.S. Environmental
Protection Agency data. Based upon a review of the detection and
quantitation information provided, practical quantitation levels
were developed. Practical quantitation levels are concentrations
at which quantitation can be achieved within defined limits of
uncertainty, Two treatment technologies, air stripping and
granular activated carbon contacting, were also investigated for
the 16 contaminants. The Institute determined that it was
technologically feasible and practicable to remove these Aa-280
organics from drinking water.

Recommendations

Based upon the deliberations of the 1Institute members,
specific recommendations for the A-280 program have been developed
and are presented in the accompanying document. The following
list is intended to highlight the most significant recommendations:

‘1. Institute recommended MCLs for lifetime exposure to
- contaminants in potable water are:

Contaminant | MCL (ug/l)

1) Benzene . 1
2) Carbon Tetrachloride 2 X
3) Chlordane : S 0.5 T
4) Chlorobenzene , ' 4
S) o-Dichlorobenzene 600 8
m-Dichlorobenzene . 600 =
) p-Dichlorobenzene C 6
6) 1,2-Dichlorcethane 2 i~
7) 1,1-Dichloroethylene 2 =

8) cis-and trans-1, 2-D1chloroethy1ene 10

X
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9) Methylene Chloride
10) Polychlorinated Biphenyls
11) Tetrachloroethylene
12) Trichlorobenzenes
13) 1,1,1-Trichloroethane
14) Trichloroethylene
15) Vinyl Chloride
16) Xylenes

N
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MCLs could not be established for the following
contaminants specified in the A-280 amendments

because of the lack of current standardized

analytical methodology:. ethylene glycol, formaldehyde,
n-hexane, kerosene, and methyl ethyl ketone.

The Institute recognizes that the toxicological database
for these chemicals is a constantly evolving set

of information, and that new advances in analytical
methodologies for the detection of organics in potable
water may occur in the future. Maximum contaminant
levels were set for some chemicals at concentrations
above the health-based goals. Such MCLs were
established at the lowest reliable quantitation

levels based on presently available methodologies. For
these reasons, it is recommended that.the Institute
re-evaluate the MCLs at least every three years to
reflect the most current technical information.

In addition to reporting values at or above the
practical quantitation levels determined by the
Institute, the levels at which quantitation can be
achieved with acceptable uncertainty, laboratories
should be required to report any level of contamination
between the practical quantitation levels and the
individual laboratory's method detection limits

(MDL). These results should be qualified as estimated
values. This reporting is of particular importance for
chemicals for which the health-based goal is below the
practical quantitation level.

A standardized procedure should be identified for the
determination of MDLs by all A-280 laboratories.
Laboratories should be required to determine MDLs for
each instrument at a set frequency.

Due in part to the fact that kerosene is actually a
mixture of a variety of hydrocarbon compounds, the
Institute recommends that kerosene be removed

from the original list of 22 contaminants. An MCL for
one component of kerosene, benzene, has been recommended.
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